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'his document e s t ab l i sh -  t he  base l ine  f o r  ut?.,i$a:a-tion of Orb i t e r  e l e c t r i c a l  
equipment i n  both dectr ical  and Environmental Oari$.r& an4 L i f e  Support System 
(ECLSS) thermal analyaea. It is a composite cat&:logwe o f  Space S h u t t l e  equip- 
ment, as defined i n  t he  S h u t t l e  Operat ional  Data Book f o r  OP-102 and subs (l8ef. 
1 ) .  The catalogue d e a c r i b w  t h e  major func t ions  and expected usage of each com- 
ponent type. It then de l inea t e s  the s p e c i f i c  usage of electrical components 
within ana lyses  p e r f o n e d  a t  JSC. The cat,alogue s p e c i f i c a l l y  addresses  STS 
f l i g h t s  1 and 2, OFT and opera t iona l  f l i g h t s  i n  genera l .  
INTRODUCTION 
The e f f ec t i ve  use of dat.8 derived frcm o r b i t e r  e l e c t r i c a l  and E C U  thermal 
analyses  depends t o  a g r a a t  ex t en t  on proper d e f i n i t i o n  of  e l e c t r i c a l  equipment 
8 
u t i l i z a t i o n  and coordinat ion of t h e  various agencies  performing analyses .  A l l  
i nd iv idua l s  and groups concerned with t he  formulation, performance, v e r i f  ica- 
t t ion ,  and i n t e r p r e t a t i o n  of ana lyses  must have a connnon understanding of equip- 
ment usage. Furthermore, to  be mast e f f e c t i v e ,  t h i s  common understanding must 
be recognized as t he  base l ine  for 611 analyses ,  and any devia t ions  from t h i s  
i I base l ine  must be f u l l y  i d e n t i f i e d .  
The purpose of t h i s  document is t o  e s t a b l i s h  t he  comnon base l ine  f o r  coop- 
d ina t ing  and c o n t r o l l i n g  o r b i t e r  e l e c t r i c a l  and ECLSS thermal analyses .  The doc- 
ument descr ibes  t h e  major func t ions  and planned, o r  expected, usage of each type  
L of Orb i t e r  e l e c t r i c a l  equipment and prescr ibes  t h e  s p e c i f i c  usage of t h a t  equip- 
I ment i n  Orbi te r  e l e c t r i c a l  and ECLSS thermal analyses .  
The func t iona l  de sc r ip t i ons  are designed t o  provide a fundamental understanding 
of t he  Orb i t e r  e l e c t r i c a l  equipment. They a r e  intended t o  f i s u r e  co r r e l a t i on  of 
equipment usage wi th in  nominal analyses  and t o  a i d  a n a l y s t s  i n  t 2e  formulation 
of off-nominal, contingency analyses .  The generic  usage d e f i n i t i o n s  provide a 
means of t rack ing  equipment u t i l i z a t i o n  changes and of  ve r i fy ing  proper usage of 
e l e c t r i c a l  equipment within nominal Orb i te r  analyses .  The a n a l y s i s  xsage s t a t e -  
ments s e rve  t o  coordinate  analyses  and t o  a s s i s t  u se r s  i n  t he  va l ida t ion  arid in- 
t e r p r e t a t i o n  of data .  I n  addi t ion ,  these  s ta tements  p rec i s e ly  def ine  and con-- 
t r o l  t h e  use of Orb i te r  e l e c t r i c a l  equipment within t h e  S h u t t l e  Orb i t e r  Unified 
Records f o r  Consumables Evaluation (SOURCE) data  base ( r e f .  2) .  
Figure 2.1 i l l u s t r a t e s  t h e  manner i n  which t h i s  base l ine  and the  SOURCE d a t a  
base a r e  used t o  coordinate  and cont ro l  t he  var ious Orb i t e r  e l e c t r i c a l  and ECLSS 
thermal analyses .  It can be seen, from the f i g u r e ,  t h a t  t he  base l ine  combines 
an Orb i t e r  E l e c t r i c a l  Equipment L i s t  (EEL,) with var ious u t i l i z a t i o n  documents t o  
define t h e  s p e c i f i c  usage ~f o r b i t e r  e l e c t r i c a l  equipment f o r  purposes of 
analyses.  These d e f i n i t i c  9 spec i fy  and cont ro l  t h e  content  of t h e  SOURCE da ta  
base, and a r e  used, apa r t  rPom the SOURCE da ta  base,  in tha  formulation of' off-  
nominal analyses  and as a means. of coordinating analyses  with o ther  agencies .  
The SOURCE da'ta base is used i n  combination with s p e c i f i c  f l i g h t  data t o  perform 
nominal e l e c t r i c a l  and ECLSS thermal analyses a t  t h e  Johnson Space Center.  
The equipment list, contained here in ,  is based on t h e  Orb i t e r  EEL'S of reference 
1 ,  a s  modified by Power Change Requests (PCR1s) and EEL Change No t i f i ca t i ons  
(ECN's). ?he corresponding func t iona l  and u t i l i z a t i o n  da ta  are i n  accor- 
dance with information derived through a s e r i e s  of subsystem review a e e t i n g s ,  
a s  modified by crew procedures,  mission r u l e s ,  s imulat ion data, and approved 
U t i l i z a t i o n  Change Requests ( UCR's) . 
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3.0 ORBITER ELECTRICAL EQUIPMENT UTILIZATION BASELINE 
E l e c t r i c a l  power and e l e c t r i c a l  energy a n a l y s e s  r e q u i r e  t h e  a p p l i c a t i o n  of 
e l e c t r i c a l  l o a d s  t o  an e l e c t r i c a l  power d i s t r i b u t i o n  system (EPDS). The EPDS 
may be the  a c t u a l  sys tem,  a breadboard,  o r  a computer s imula t ion  (math model) .  
I n  a similar manner, the l o a d s  may be t h e  a c t u a l  e l e c t r i c a l  components o r  some 
m p r e s s n t a t i o n  o f  those  components. I n  any even t ,  t h e  v a l i d i t y  of t h e  a n a l y s e s  
depends t o  a g r e a t  e x t e n t  upon t h e  accuracy wi th  which t h e  expected,  o r  planned, 
usage of e l e c t r i c a l  components is s imula ted ,  as well as upon t h e  f i d e l i t y  of 
t h a t  equipment and t h e  EPDS, o r  t h e i r  s i m u l a t i o n s .  This is p a r t i c u l a r l y  t r u e  
when similar a n a l y s e s  are performed us ing  d i f f  erd .rg computer s i m u l a t i o n s .  
S h u t t l e  O r b i t e r  e l e c t r i c a l  ana lyses  a r e  performed by a number of agenc ies ,  both 
c o n t r a c t o r  and NASA. These ana lyses  have d i v e r s e  purposes,  each of which 
e s t a b l i s h e s  its own m i q u e  requirements  wi th  regard  t o  s i m u l a t i o n  f i d e l i t y  and 
d a t a  ou tpu t .  Some ana lyses  e v a l u a t e  t h e  O r b i t e r  EPS and EFDS des igns .  Others  
p rov ide  a means of c o n t r o l l i n g  and t r a c k i n g  O r b i t e r  energy growth, e v a l u a t i n g  
proposed mission p r o f i l e s ,  and a s s e s s i n g  t h e  a b i l i t y  of t h e  O r b i t e r  t o  o p e r a t e  
under va r ious  contingency s i t u a t i o n s .  I n  a d d i t i o n ,  some e l e c t r i c a l  ana lyses  c re -  
ate h e a t  t a p e s  f o r  u s e  i n  t r a c k i n g  O r b i t e r  h e a t  l o a d  growth, determining cab in  
and equipment t empera tu res ,  and d e f i n i n g  o r b i t e r  h e a t  r e j e c t i o n  requirements .  I f  
t h e s e  va r ied  a n a l y s e s  are t o  be most e f f e c t i v e ,  they  must be coordinated and 
c o n t r o l l e d  s o  a s  t o  provide a common b a s i s  f o r  t h e  comparison o f  r e s u l t s .  
The O r b i t e r  E l e c t r i c a l  Equipment U t i l i z a t i o n  Base l ine  p rov ides  t h e  means of 
c o o r d i n a t i n g  t h e  usage of e l e c t r i c a l  equipment wi th in  a n a l y s e s ,  and f a c i l i t a t e s  
t h e i r  conbrol.  Cont ro l  of e l e c t r i c a l  sad ECLSS thermal  a n a l y s e s ,  performed 
JSC, is implemented by means of t h e  SOU3CE Data Base, which is  a mechanized a,-, 
junc t  t o  t h i s  b a s e l i n e  ( r e f .  2 ) .  The u t i l i z a t i o n  b a s e l i n e  is a ca ta logue  of 
f u n c t i o n a l  d e s c r i p t i o n s  &.d usage informat ion.  It c o n s i s t s  of a comprehensive 
e l e c t r i c a l  equipment list ( EEL) ; da ta  d e s c r i b i n g  t h e  major FUNCTION and planned, 
o r  expected,  nominal USAGE o f  each component type;  and t h e  s p e c i f i c  ANALYSIS 
USAGE of each component. The b a s e l i n e  is presen ted  i n  Appendices A and B,  
3.1 U T I L E  ATION BASELINE ELECTPI CAL EQUIPMENT LIST 
Toe b a s e l i n e  EEL, conta ined h e r e i n ,  is a composite of t h e  major e l e c t r i c a l  equip-  
ment i n s t a l l e d  on OV-102 and subs .  The list c o n s i s t s  of a numerical  t a b u l a t i o n  
of components, both  by type  and by i tem. Its format and con ten t  wer-2 s e l e c t e d  
s o  as t o  p resen t  t h e  d a t a  i n  a meaningful manner, whi le  minimizing dup1icati i .a '  
and f a c i l i t a t i n g  its i n c o r p o r a t i o n  i n t o  t h e  SOURCE Data Base. E f f e c t i v i t i e s  a r e  
provided t o  d e l i n e a t e  s p e c i f i c  equipment i n s t a l l a t i o n s .  These e f f e c t i v i t i e s  a r e  
de f ined  i n  r:ppendix A .  Their  u s e ,  i n  conjunct ion wi th  t h e  SOURCE Data Base, per- 
m i t s  ana lyses  t o  be performed r e a d i l y ,  us ing  t h e  equipment complement of any 
d e s i r e d  Or h l. ter . 
The equipment l ist ,  con ta ined  h e r e i n ,  is t h e  composite o f  those  p resen ted  i n  t h e  
S h u t t l e  Opera t iona l  Data Book ( ref .  1 )  f o r  OV-102 and subs ,  as modified by 
P a l s  and ECN1s. 
3.2 FUNCTIONAL DESCRIPTIONS 
Functional descr ip t ions  a r e  presented i n  Appendix A f o r  each gener ic  component 
type. lhese desc r ip t i ons  were designed t o  se rve  as a guide t o  t h e  usage of 
e l e c t r i c a l  equipment i n  t h e  formulation of both nominal, and off-nominal, e lec-  
trical analyses ,  and t o  s impl i fy  t h e  c o r r e l a t i o n  of a n a l y s i s  r e s u l t s  with 
planned mission a c t i v i t i e s .  The desc r ip t i ons  a r e  broad i n  scope and genera l  i n  
na ture ,  and address  only t he  major func t ion ,  or func t ions ,  of t he  equipment. 
Supplemental information is provided, where necessary,  t o  a i d  i n  t h e  i n t e r p r e t a -  
t i o n  of the desc r ip t i ons  and t o  i n su re  proper use of  equipment within analyses  
derived therefrom. 
The func t iona l  de sc r ip t i ons ,  contained here in ,  a r e  i n  accordance with informa- 
t ion derived through a series of subsystein review meetings ( r e f .  3 ) ,  a s  modified 
by approved U C R ' s .  - 
3.3 USAGE INFORMATION 
Usage d e f i n i t i o n s  are presented i n  Appendix A f o r  each gene r i c  component type. 
These d e f i n i t i o n s  de l inea t e  the  planned, or expected, nominal usage of Orb i t e r  
e l e c t r i c a l  equipment, as it pe r t a in s  t o  e l e c t r i c a l  power and energy ana lyses .  
The d e f i n i t i o n s  were developed to :  
Insure proper usage of e l e c t r i c a l  equipment i n  t h e  performance of Orbi te r  
e l e c t r i c a l  power and energy analyses  
Coordinate nominal equipment usage f o r  purposes of e l e c t r i c a l  power and 
energy analyses  
Provide a  means of c o r r e l a t i n g  t h e  r e s u l t s  of otherwise unre la ted  e l e c t r i c a l  
and/or ECLSS thermal analyses  
Provide v i s i b i l i t y  with regard t o  t he  e l e c t r i c a l  and ECLSS thermal e f f e c t s  
of proposed design and/or equipment u t i l i z a t i o n  changes 
Serve a s  the base l ine  da ta  set f o r  the development of t he  SOURCE Data Base 
F a c i l i t a t e  d i r e c t  c o r r e l a t i o n  of ana lys i s  r e s u l t s  with planned mission 
a c t i v i t i e s  
Simplify and expedi te  t he  formulation of e l e c t r i c a l  power and energy 
ana lyses  
Enhance the  value of t he  var ious e l e c t r i c a l  and ECLSS thermal ana lyses ,  
through s tandard iza t ion  
The usage of e l e c t r i c a l  equipment, a s  s t a t e d  here in ,  13 jztended t o  r e f l e c t ,  a s  
near ly  a s  poss ib le ,  the planned, o r  an t i c ipa t ed ,  nominal usage of Orbi te r  e lec-  
t r i c a l  equipment. The da ta  a r e  provided f o r  use i n  t he  formulat ion of e l e c t r i c a l  
ana lyses ,  and, t he re fo re ,  addresses the equipment from t h a t  s tand  poin t .  No 
a t t empt  has been made t o  d e t a i l  t h e  usage of  equipment, b u t  only  to d e f i n e  when 
it can reasonab ly  be expec ted  to be e n e r g i z e d .  
Ihe usage d e f i n i t i o n s ,  con ta ined  h e r e i n ,  are i n  accordance wi th  in fo rmat ion  
d e r i v e d  throu* a series o f  subsystem review meet ings  (ref. 31 ,  as modif ied  by 
crew procedures ,  miss ion mles, and approved U C R t s .  I 
3 .4  ANALYSIS USAGE INFORMATION 
The use n o t e s  desc r ibed  i n  S e c t i o n  3 .3  d e f i n e  t h e  number o f  u n i t s  which a r e  
energ ized  at v a r i o u s  times throughout  a nominal f l i g h t .  I n  most c a s e s ,  however, 
t h e y  do n o t  s p e c i f y  t h e  p a r t i c u l a r  u n i t ,  o r  uiits t o  be energ ized .  Indeed,  wi th  
r e u s a b l e  O r b i t e r s ,  t h e  o p e r a t i o n a l  c o n f i g u r a t i o n  can be expected t o  vary  widely  
from f l i g h t - t o - f l i g h t ,  making it u n r e a l i s t i c  t o  d e f i n e  a s i n g l e  f l i g h t  conf igura-  
t i o n .  I n  o r d e r  t o  perform a nominal e l e c t r i c a l  a n a l y s i s ,  o f  any k ind ,  it is, 
t h e r e f o r e ,  necessa ry  t o  s e l e c t  an a c t i v e  s e t  of e l e c t r i c a l  equipment which s a t -  
i s f i e s  t h e ,  more o r  less g e n e r a l ,  usage a s  def ined i n  S e c t i o n  3 .3 .  I n  a d d i t i o n ,  
t o  perform off-nominal  a n a l y s e s  t h e  usage of  O r b i t e r  equipment must be deduced 
from t h e  f u n c t i o n a l  d e s c r i p t i o n s  o f  S e a t i o n  3.2, f o r  a p p l i c a t i o n  t o  t h e  p a r t i c u -  
l a r  cont ingency under c o n s i d e r a t i o n .  
I 
3.4.1 Nominal Analys is  Usage , I  
For  purposes of t h i s  b a s e l i n e ,  nominal a n a l y s e s  are cons ide red  t o  f a l l  i n t o  two 
g e n e r a l  c a t e g o r i e s :  O r b i t a l  F l i g h t  Test  (OFT) and Opera t iona l  (OPS). OFT a n a l -  
y s i s  usage a t  p r e s e n t  is def ined  f o r  only  t h e  first o r b i t a l  f l i g h t  t e s t  u n l e s s  
t h e  i t e m ( s )  a r e  known t o  be used on OFT f l i g h t s  i n  g e n e r a l ;  e  .g . ,  DFI 
components. Opera t iona l  usage is def ined  f o r  a l l  subsequent  f l i g h t s  of  s u f f i -  
c i e n t  d u r a t i o n  t o  r e q u i r e  and/or  permit  an on-orbi t  system r e c o n f i g u r a t i o n .  
The s p e c i f i c  usage of  e l e c t r i c a l  components, w i t h i n  JSC e l e c t r i c a l  a n a l y s e s ,  is 
desc r ibed  i n  Appendices A and B. Appendix B a d d r e s s e s  t h e  a n a l y s i s  usage o f  
h e a t e r s  and those  i t ems  of equipment which vary p r i m a r i l y  as a f u n c t i o n  o f  a t t i -  
t u d e  and b e t a  a n g l e .  Appendix A a d d r e s s e s  a l l  o t h e r  equipment. The OFT and OPS 
a n a l y s i s  usage,  a s  s t a t e d  in t h e s e  append ices ,  p r e c i s e l y  d e f i n e  t h e  usage 
o f  e l e c t r i c a l  equipment w i t h i n  a n a l y s e s  performed u s i n g  t h e  SOURCE Data Base 
( r e f .  2 ) .  
4.0 LIMITATIONS AND CONSTRAINS 
The Orb i t e s  e l e c t r i c a l  equipment u t i l i z a t i o n  base l ine  has been developed primar- 
i l y  as an a i d  i n  t h e  formulat ion,  i n t e r p r e t a t i o n ,  and coordinat ion of e r e c t r i c a l  
and ECLSS thermal analyses .  The base l ine  r e f l e c t s ,  r a t h e r  than s p e c i f i e s ,  t h e  
usage of  Orbi te r  e l e c t r i c a l  equipment,. I n  its formulat ion,  it was necessary t o  
make var ious assumptions, and these  impose c e r t a i n  l i m i t a t i o n s  on t h e  u t i l i z a -  
t i on  of  the base l ine  and the  i n t e r p r e t a t i o n  of da t a  der ived therefrom. Some of 
the  more important cons idera t ions  a r e  enumerated below. 
a .  The designs of t he  subsystems, addressed he re in ,  have not  y e t  been 
f i n a l i z e d .  The FUNCTION and USAGE information represen t  cu r r en t  b e s t  
es t imates  . 
b. The equipment e f f e c t i v i t i e s ,  contained here in ,  have been determined from 
a v a i l a b l e  information and are intended only f o r  purposes of ana lys i s .  
c .  Equipment USAGE, a s  s t a t e d  here in ,  is d i r ec t ed  pr imar i ly  toward when equip- 
ment is energized, ra ther  than t o  how it  is used when i t  is energized. 
d. I n  general ,  nominal ANALYSIS USAGE, a s  s t a t e d  he re in ,  p e r t a i n s  t o  extended 
I dura t ion  o r b i t a l  f l i g h t s  (nomin,ally g r e a t e r  than 24 hours ) . 
\ 
I e .  The nominal ANALYSIS USAGE, a s  described here in ,  r ep re sen t s  t!?e operat ion of' 
& e l e c t r i c a l  equipment within analyses  performed using the  SOURCE' Data Base. 
k The s t a t ed  usage is va l id  f o r  a l l  analyses  i n  which t h e  t imel ines  a r e  
cons t ruc ted  s o  a s  t o  u t i l i z e  t he  SOURCE Data Base a c t i v i t y  blocks i n  accor- 
, dance with t h e  requirlements of  Table 4.2.-1 of re fe rence  2.  
f . Ihe usage of c e r t a i n  components is func t iona l ly  r e l a t e d  t o  events  which 
occur a t  r e l a t i v e l y  low a l t i t u d e s  ( i . e .  ET J e t t i s o n ,  200 Knots, F ina l  Ap- 
proach, e t c ) .  Ihe t iming of these  events  v a r i e s  from f l i g h t  'to f l i g h t ,  yet 
has a minimal e f f e c t  on the  r e s u l t s  of analyses .  The ANALYSIS USAGE of t h e  
a f f ec t ed  components has been s tandardized i n  r e l a t i o n  t o  major events ,  such 
a s  l i f t - o f f ,  MECO, Entry In t e r f ace ,  and Touchdown. 
I 
g.  I n  the absence of e x p l i c i t  da t a ,  equipment known t o  change s t a t u s  i n  going 
f rm ascent t o  on-orbit  w a s  assumed t o  change state halfway through a one i hour o r b i t a l  configurat ion period commencing immediately a f t e r  OMS-2. I n  a 
s imi l a r  manner, equipment known t o  change s t a t u s  i n  going from on-orbit  t o  
descent was assumed t o  change s t a t e  halfway through a deo rb i t  prep period ' 
commencing th ree  hours p ~ i o r  t o  deo rb i t .  
b 
I h.  In the absence of e x p l i c i t  information,  no at tempt  was made t o  balance heat 1 
I loads  through the  s e l e c t i o n  of a c t i v e  e l e c t r i c a l  components. 1 t 
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5.0 EQUIPMENT UTILIZATION BASELINE CONTROL PROCESS 
The o b j e c t i v e  of t h e  Equipment U t i l i z a t i o n  Basel ine Control  Process is t o  pro- 
v ide  an o rde r ly  continuum of a u t h o r i t a t i v e  information regarding Orb i t e r  
subsystems and f l i g h t  opera t ions ,  as they p e r t a i n  to electrical and ECLSS the r -  
mal analyses .  'Ihe process c o n s i s t s  of a proposal-approval-revision cyc le ,  
opera t ing  under the  cognizance and con t ro l  of t h e  Level XI1 O r b i t e r  Power Con- 
t r o l  Group (ref. 4 ) .  
5.1 ORB I TER POWER CONTROL GROUP 
ahe Orb i t e r  Power Control Group (PCG) reviews those change r eques t s  which 
a f f e c t  Orb i te r  power requirement3 and recommends a l t e r n a t e  a c t i o n  as app rop r i a t e  
t o  the Level I11 Change Control Board. 'he PCG processes  changes a f f e c t i n g  
both hardware (design changes) and hardware u t i l i z a t i o n  (ope ra t i ona l  changes).  
This document dea l s  p r imar i ly  with ope ra t i ona l  changes, being concerned with 
design changes only t o  the  e x t e n t  t h a t  they a f f e c t  the u t i l i z a t i o n  of e l e c t r i c a l  
equipment . 
Design Changes a r e  p r o ~ e s s e d ~ b y  means of t h e  Power Change Request/Impact Assess- 
ment form, i n  accordance with t he  reqdirements of re fe rence  4. lhese changes 
only i n d i r e c t l y  affect t h i s  base l ine .  Operat ional  Changes a r e  processed us ing  
t h e  Orbi te r  E l e c t r i c a l  Equipment U t i l i z a t i o n  Basel ine Change Request form 
of  f i g u r e  5.1 . 
5.2 EQUIPMENT UTILIZATION BASELINE CHANGE REQUESTS 
Changes t o  the  equipment u t i l i z a t i o n  base l ine  may be requested by any responsi-  
b l e  i nd iv idua l  or group, e i t h e r  cont rac tor  or NASA. To do s o ,  it is necessary 
t o  submit a completed change reques t  form ( r e f .  f i g .  5.1) t o  FM2, Consumables 
Analysis Sec t ion ,  a t t e n t i o n  S .  0. Mayfield. These forms should be completed i n  
accordance with t h e  gu ide l ines  ou t l ined  below. 
a .  Where p r a c t i c a l ,  proposed changes should be' made by marking up or  r e v i s i n g  
a copy of t he  l a t e s t  ba se l i ne  r ev i s ion ,  and submit t ing t he  changed pages 
with t he  completed change request  form cover shee t .  If t h e  incorpora t ion  of 
a proposed change r e s u l t s  i n  ex tens ive ,  or confusing, markups of e x i s t i n g  
pages,  s ec t i ons  should be reworked i n  t h e i r  e n t i r e t y  such t h a t  the  proposed 
change is s p e c i f i c  and c l e a r .  
b .  Changes should not  be grouped i n t o  l a r g e  packages. Only r e l a t e d  changes 
should be grouped toge ther ,  and then only when a l l  a spec t s  of the  proposal. 
can be approved, or disapproved, a s  a s i n g l e  e n t i t y .  
c.  Changes should be complete, c l e a r ,  and, where pos s ib l e ,  se l f -explana tory .  
d .  To f a c i l i t a t e  approval,  changes should be coordinated with a l l  a f fec ted  orga- 
n i za t i ons  p r i o r  t o  submission. In  add i t i on ,  where changes are pred ica ted  on 
re leased  documentation, those documents should be referenced by name, num- 
ber ,  and da te  . 
Changes, accepted by FM2, w i l l  be incorpora ted  i n t o  t h e  O r b i t e r  E l e c t r i c a l  Equip- 
ment U t i l i z a t i o n  Base l ine  f o r  use  i n  e l e c t r i c a l  and ECLSS thermal  ana lyses .  A 
copy of  a l l  disapproved change r e q u e s t s  w i l l  be r e t u r n e d  t o  t h e  o r i g i n a t o r ,  
along w i t h  t h e  reason f o r  r e d e c t i o n .  
5.3 4UIPMENT UTILIZATION BASELINE MAINTENANCE 
The r e s p o n s i b i l i t y  f o r  maintenance of t h i s  b a s e l i n e  document is ves ted  with t h e  
Consumables Ana lys i s  S e c t i o n  o f  the  Mission Planning and Ana lys i s  Div i s ion .  The 
Consumables Ana lys i s  S e c t i o n  s h a l l  d i s c h a r g e  t h i s  r e s p o n s i b i l i t y  by means of 
Change Not ices ,  Change S h e e t s ,  and Revis ions .  
5.3.1 Change Not ices  
Change Not ices  s h a l l  be used as an expedient  means of r a p i d l y  d i s semina t ing  in -  
format ion,  f o r  t h e  purpose of main ta in ing  a c u r r e n t  d a t a  set.  Upon acceptance 
of a U t i l i z a t i o n  Change Request ( U C R )  f o r  i n c o r p o r a t i o n  i n t o  t h e  b a s e l i n e ,  t h e  
Consumable Analysis  S e c t i o n  w i l l  i n t e r p r e t  t h e  d a t a  and p repare  a U t i l i z a t i o n  
Change Not ice  ( U C N ,  ref. f i g .  5.2) which w i l l  d e s c r i b e  i n  d e t a i l  t h e  change t o  
be implemented i n  t h e  d a t a  base .  The UCN w i l l  be rou ted  t o  t h e  cognizant  
i n d i v i d u a l s ,  and when r e q u e s t e d ,  t o  document h o l d e r s  of record.  These changes 
w i l l  appear  i n  t h e  next  update c y c l e  t o  t h i s  document and t o  t h e  SOURCE Data 
Base. To r e q u e s t  d i s t r i b u t i o n  of Change Not ices ,  c o n t a c t  WAD Consumables Anal- 
y s i s  S e c t i o n ,  FM2. 
5.3.2 Change S h e e t s  
Change Shee t s  w i l l  be used t o  p e r i o d i c a l l y  i n c o r p o r a t e  approved changes i n t o  
the  b a s e l i n e  document. These changes w i l l  be made as page-by-page a d d i t i o n s ,  
d e l e t i o n s ,  or  replacements .  They w i l l  be t r a n s m i t t e d  t o  a l l  document h o l d e r s  
of r e c o r d ,  with a l l  necessa ry  i n s t r u c t i o n s  f o r  t h e i r  i n c o r p o r a t i o n  i n t o  t h c  
documeilt . 
5.3.3 Revis ions  
Document Revis ions  w i l l  be publ ished when s u f f i c i e n t  changes have been processed 
t o  warrant  such a c t i o n .  These r e v i s i o n s  w i l l  c a r r y  r e v i s i o n  numbers and d a t e s ,  
and w i l l  be t r a n s m i t t e d  t o  a l l  document ho lders  of r ecord .  
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OEEUB Rev. Chg . Table No. Cmp ID No. 
The Orbi ter E lec t r i ca l  Equipment U t i l i z a t i o n  Baseline i s  revised as stated below. This 
revis ion w i l l  be incorporated i n  change t o  the Source Data Base. Conents 
regarding t h i s  change should be dlrected t o  Phone 








1 Change incorporated by Date I 








INIT. NO. ORBITER ELECTRICAL EQUIPMENT UTILIZATION 
DATE UTILIZATION CHANGE REPJEST I 
INITIATOR I PHONE I ORG. 
OEEUB Rev. Chg . -Tab le  No. Canp. ID No. 
I 
APPLICABLE TO: Speci f l c  Mlssion 0 A l l  OFT 0 OV103 0 OV104 0 OV102(M) 0 099 0 
' 0 A11 OPS 0 STS-1 0 STS-2 0 STS-3 0 STS-4 0 96 h r  
Reeomnended Change : 
0 The funct ion  should he rev ised as stated below 
0 The usage should be revised as s ta ted below 
0 Other (Explain) 
DESCRIPTION OF CHANGE: 
Dlsposi t lon: 
0 Accepted 
a Rejected - See reverse s ide 
0 Deferred - See reverse sfde 
RATIONALE : 
COORDINATE WITH: 
S/S Mgr. FC D MPAD 
CTPD ASTRO. OFF. MSFC 
R I MDTSCO OTHER 
I 
Page 1 o f  2 I 
Figure  5.2 - Equipment u t i l i z a t i o n  change n o t i c e  forni. 
UCR DISPOSITION RECORD 
DISPOSITION REASON ACTION REQUIRED 
Accepted 0 Prevlously incorporated 0 Coordlnate usage 
0 Rejected 0 Data superseded 0 Revise and resubmit 
0 Deferred 0 Inadequate explanation 
0 Confl l c t l n g  usage 
0 Other 
0 Other - 
Note: Deferred UCR' s w i l l  not  be incorporated unless resubmitted. 
Comnents regarding the disposition o f  th is  UCR should be directed t o  
Phone 
Page 2 o f  2 
Figure  5.2 - Concluded. 
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APPEVDIX A 
ORBITEH ELECTRICAL EQUIPMENT 
UTILIZATION BASELINE 
ORBITER ELECTRICAL EQUIPMZNT 
UTILIZATION BASELINE 
The following guide l ines  should be used i n  i n t e r p r e t i n g  t h e  da ta  contained 
within t h i s  appendix: 
1 .  ID No/Equipment Descr ipt ion 
XXXLX (5 D i g i t s )  - Component Type 
XXXXXXXX (8 D i g i t s )  - A s p e c i f i c  component o r  group of components 
(XX) (2 Dig i t s )  - Number of components included wi th in  a group 
i f  o ther  than one 
2. POWER (WATTS) - The power consumed by the  component, i n  t h e  spec i f i ed  mode, 
rounded to  t h e  neares t  wa t t .  This represen ts  t he  power as r e f l e c t e d  i n  t h e  
SODD. ( r e f .  1 ) .  
3. EFF ( E f f e c t i v i t y  ) 
XXXX 
F i r s t  D ig i t  - Operational veh ic les  OV-lOl*, OV-102*, and OV-103: 
0 = None 
4,5,6,7 = OV-101 
2 , 3 , 6 , 7  = OV-I02 
1,3,5,7 = OV-103 
8 ,9  = Undefined 
* 
Designates OV-101 and OV-102 converted t o  opera t iona l  conf igura t ions  
Second Dig i t  - Operational veh ic les  OV-104, OV-105, and OV-106: 
0 = None 
4 ,5 ,6 ,7  = OV-104 
2 ,3 ,6 ,7  = OV-105 
1 ,3 ,5 ,7  = OV-106 
8 ,9  = Undefined 
Third D ig i t  - Orb i t a l  F l i g h t  Test veh ic le  STS-1, STS-2, STS-3: 
1 0 = None 
t 4,5 ,6 ,7  = STS-1 
2,3,6,7 = Sls-2 
1 ,3 ,5 ,7  = STS-3 
8 ,9  = Undefined 
Fourth  D i g i t  - O r b i t a l  F l i g h t  Tes t  v e h i c l e  SIS-4, STS-5, STS-6: 
0 = None 
4 ,5 ,6 ,7  = STS-4 
2 ,3 ,6 ,7  = STS-5 
1 , 3 , 5 , 7  = STS-6 
8,9 = Undefined 
NOPS: E f f e c t i v i t y  as der ived  from a v a i l a b l e  data for a n a l y s i s  usage only  
4. A c t i v i t y  Blocks - SOURCE Data Base A c t i v i t y  Blocks t o  which components 
are ass igned:  
001 - FT1 151-1 PLB Latch Tes t  
003 - FT1 151-2 PLBD Cycling T s t  
- FT1 151-3 Rad Ltch/Dply Ts t  
GO7 - RMS Deploy Tes t  
009 - RMS Latch Test  
0 1 1 - RMS A r m  Maneuver Test  
051 - Pos t  Deorb i t  Rehearsal  Reconfig 
055 - RMS Support  
101 - Mission Common (GSE-GSE) 
103 - Ascent Common (GSE-OMS21 
105 - O r b i t  Common 1 ( O r b - ~ e o r b )  
107 - O r b i t  Common A (OC-DP) 
109 - Descent Common ( ~ e o r b - ~ s ~ )  
11 1 - Descent Common (Deorb-SR) 
1'13 - O r b i t  Common 2 ( o r b - ~ e o r b ) *  
115 - O r b i t  Common B (OC-DP)* 
117 - Development F l i g h t  Ins t rumenta t ion  
1 19 - O r b i t a l  Modes* 
121 - F u e l  C e l l  3 On-Line 
123 - Ascent Common (GSE-Ins) 
201 - Prelaunch 
203 - Ascent (GSE-MECO) 
205 - Ascent (MECO-Ins) 
207 - A P U  Ascent 
209 - MPS Dump and I n e r t  
2 1 1 - Ascent (Ins-OMS2) 
251 - Heate r s ,  Ascent Phase 1 - Common ( ASPICM) 
253 - Heate r s ,  Ascent Phase 2 - Common (ASP~CM) 
255 - Heate r s ,  Ascent Phase 3 - Common (ASP3CM) 
257 - Heaters ,  Ascent Phase 1/2 - Worst ( A S P I ~ W )  
259 - Heaters, Ascent Phase 3 - Worst ( A S P ~ W )  
261 - Heate r s ,  Ascent Phase 1 - Cold Day (ASP1CD) 
263 - H e a t e r s ,  Ascent Phase 2 - Cold Day ( A S P ~ C D )  
265 - Heate r s ,  Ascent Phase 3 - Cold Day (ASP3CD) 
271 - B e a t e r s ,  Ascent Phase 1 - Warm Day (ASPIWD) 
277 - Heate r s ,  Ascent Phase 2 - Warrn Day (AsP~WD) 
275 - Heate r s ,  Ascent Phase 3 - Warm Day (ASP3WD) 
301 - OMS Maneuver (On-Orb) 
303 - Forward RCS Maneuver 
305 - A f t  RCS Maneuver 
307 - A 1 1  OMS Maneuvers (On-Orb) 
309 - RCS At t i tude  Control 
311 - OMS Burns (ASC & DES) 
313 - A l l  Maneuvers (On-Orb) 
i 
401 - O r b i t a l  Configuration 1 1 
403 - Delta Day i 
405 - Stat ionkeeping j 
407 - IMJ Alignment 
1 
409 - Second Phase Rendezvous I 
41 1 - Docking ! I 
413 - Undocking I 
415 - Docking Module Operations i 
417 - EVA 
419 - Post EVA 
421 - C r e w  171 
423 - Food Prep/Eat 
425 - Waste Management 
427 - Pre/Post Sleep 
i 
429 - C r e w  Sleep 
431 - Fuel Cel l  Purge 1 f 
433 - Deorbi t  Prep 1 
435 - Payload Bay Doors Opened 
i 
437 - Payload Bay Doors Closed 1 
439 - O r b i t a l  Configuration 2* 
1 
441 - Deorbit  Prep 2* 
443 - Fuel Cel l  3 Off-Line 
445 - Fuel C e l l  3 Off 
447 - Fuel Cel l  3 Act ivat ion 
1 1 
1 
449 - Payload I n t e r f a c e  
451 - Payload Deployment 
453 - 'layload Re t r i eva l  
455 - :jayload Bay TV Operations 
457 - I n s e r t i o n  t o  PLB Doors Open 
459 - O r b i t a l  Configuration 1 Ascent 
461 - O r b i t a l  Configuration 1 Rehearsal DP 
463 - On Orbi t  FCS Checkout (FCSC/O) 
465 - Post FCS Checkout (PSFCS) 
467 - Cryo Heaters A-02 Tank 1 (CTO1A) 
469 - Cryo Heaters A 4 2  Tank 2 (CT02A) 
471 - Cryo Heaters B-02 Tank 1 (CTOIB) 
473 - Cryo Heatem B a 2  Tank 2 (CT02B) 
475 - Cryo Heaters A-H2 Tank 1 (CTHIA) 
477 - Cryo Heaters A-H2 Tank 2 (CTH2A) 
479 - Cryo Heaters B-H2 Tank 1 (CTH1B) 
481 - Cryo Heaters B-H2 Tank 2 ( C T H ~ B )  
483 - Cryo Heaters A-O2 Tank 3 ( C T O ~ A )  
485 - Cryo Heaters B-02 Tank 3 ( cTO~B)  
487 - Cryo Heaters A-H2 Tank 3 (CTH3A) 
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489 - Cryo Heaters B-H2 %nk 3 (CTH3B) 
492 - Cryo Heaters A-O2 Tank 4 ( ~ ~ 0 4 ~ 1  
493 - Cryo Hea te r s  B-O2 Tank 4 (CTO4B) 
495 - Cryo Hea te r s  A-H2 Tank 4 (CT04A) 
1497 - Cryo Hea te r s  B-H2 %nk 4 (cTO~B) 
501 - Descent (~eorb-4OOKft) 
503 - Descent (4OOKft-SR) 
505 Pos t l and ing  (SR-GSE) 
507 - APU Descent 
509 - Descent (Low A i t  Ops) 
551 - Heaters, Entry Nominal (ENTNOM) 
553 - Heaters, Rol lou t  Nominal (ROLNOM) 
557 - Heate r s ,  Entry  Worst Case (ENTWST) 
559 - Heate r s ,  Ro l lou t  Worst Case (ROLWST) 
601 - STS-1 I n s e r t i o n  - 10 h r s ,  PTC or  ZLV 
603 - STS-1 10.0 h r s  - Deorbi t  Prep,  PTC 
605 - STS-1 Deorb i t  Prep t o  EI 
b07 - STS-2 - 1 .5  - 93.1 h r s  
609 - STS-2 - 93.1 h r s  - Deorbit  Prep 
611 - STS-2 - Deorb i t  Prep t o  E I  
613 - STS-2 1 1.5  - 10.0 h r s  PTC 
615 - STS-3 - 10.0  - 34.0 h r s  6/3,  6 / 3 ,  
61r[ - STS-3 - 34.0 - 124.0 h r s  +XSI 
619 - STS-3 - 124.0 - 150.0 h r s  +ZLV 
621 - STS-3 - 150.0 h r s  - Deorbit  Prep 
623 - STS-3 - Deorb i t  Prep t o  EI 
625 - 1 







651 - (De le ted)  
653 - (De le ted)  
655 - OPS Htrs F i r s t  20 Hrs - Max Energy 
657 - OPS Heaters  - Beta = 00-40 Minimum Energy - Phase 1 
659 - OPS Heaters  - Beta = 00-40 Minimum Energy - Phase 2 
661 - (De le ted)  
603 - (De le ted)  
665 - (De le ted)  
667 - (De le ted)  
669 - UPS Heaters  - Beta = 00-40 Nominal Energy - Phase 1 
671 - OPS Heaters  - Beta = 00-40 Nominal F?ergy - Phase 2 
6'73 - (De le ted)  
675 - (De le ted)  
677 - (De le ted)  
679 - (De le ted)  
681 - OPS Heaters  - Beta  = 00-90 Maximum Energy - Phase 1 
683 - OPS Heaters - Beta = 00-90 Maximum h s r g y  - Phase 2 
*Act iv i ty  Block p r e s e n t l y  undef ined 
5.  Function and Usage 
Function:  - The g e n e r a l  f u n c t i o n  o f  components o f  t h i s  t y p e  
Usage : - The in tended  and/or  expected usage o f  components of  t h i s  type ,  
wi th  emphasis on when components a r e  energ ized  
Analys is  Usage : 
OPS - Component usage i n  t h e  performance of  extended o p e r a t i o n a l  miss ion 
a n a l y s e s  
OFT - Component usage i n  t h e  performance o f  o r b i t a l  f l i g h t  t e s t  a n a l y s e s  
STS 1 - S p e c i f i c  component usage f o r  the  f i r s t  o r b i t a l  f l i g h t  t e s t .  
STS 2 - S p e c i f i c  component usage f o r  t h e  second o r b i t a l  f l i g h t  t e s t .  
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TABLE A-I.- GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
01010 
INERTIAL MEAS UNITS FUNCTION : 
I n  the Operate mode, the  u n i t s  provide an i n e r t i a l l y  
s t a b i l i z e d  reference f o r  t he  Orbi ter .  The operat ing 
u n i t s  output  angular displacement and accumulated 
ve loc i ty  da ta  t o  t he  Data Processing Subsystem. 
The da ta  a r e  used by the assigned GNC computers f o r  
navigation and a t t i t u d e  con t ro l ,  and a r e  processed 
f o r  d i sp lay  t o  the crew v i a  the CRTts ( r e f .  03270) 
and t h e  A D I 1 s  ( r e f .  03010). S t a r t r acke r  da ta  a r e  used 
t o  per iodica l ly  a l i g n  operat ing I M U  platforms, thereby 
maintaining an a t t i t u d e  re ference  accurate  t o  within 
+/- 0.7 degrees. A u n i t  must be real igned when going 
from Standby t o  Operate regard less  of whether o r  no t  
the  un i t  was deactivated. 
I n  t h e  Standby-Startup mode, hea ter  power and tempera- 
t u r e  con t ro l  ampl i f ie r  a r e  applied t o  warmup the  u n i t  
from ambient cabin temperature t o  t he  operat ing 
temperature of approximately 15C0 F a fke r  which time 
t h e  u n i t  is s a i d  t o  be i n  t h e  Standby mode. The time 
required is approximately 30 min. 
I n  t he  Standby mode, t he  u n i t  is fu r the r  temperature 
s t a b i l i z e d  depending on the  accuracy requirements of 
t h e  uni t .  Gimbal angle requirements can normally 
be met with 30 min warmup while accelerometer s c a l e  
f a c t o r s  may need 4.5 h r  onorb i t  and up t o  8.0 h r  
f o r  entry.  
I n  the  Slew mode, t he  I M U  platform is torqued a t  a 
high r a t e  (72 deg/min). This mode allows the  platform 
t o  rap id ly  be moved t o  t he  v i c i n i t y  of t he  desired 
angles. 
USAGE : 
TABLE A-I . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Three u n i t s  a r e  requ i red  t o  be i n  Operate from pre- 
launch u n t i l  t h e  subsystem is reconfigured f o r  o r b i t a l  
o p e r a t i o n s  and from p r e d e o r b i t  I M U  alignment through 
s t o p r o l l .  
The normal o n o r b i t  c o n f i g u r a t i o n ,  dur ing  n o n c r i t i c a l  
pe r iods ,  is one u n i t  i n  Operate ,  one i n  Standby, 
and one o f f .  Two u n i t s  w i l l  be i n  Operate ,  and one 
o f f  from approximately 1.5 h r  p r i o r  t o  o n o r b i t  OMS 
b u m s ,  EVA'S, o r  2nd phase rendezvous o p e r a t i o n s  
through those  a c t i v i t i e s ,  and dur ing  s t a t i o n k e e p i n g ,  
docking, and undocking. Addi t iona l  o n o r b i t  usage is a 
f u n c t i o n  of  miss ion,  a s  fol lows:  
STS-1 and 2 - Three u n i t s  a r e  requ i red  t o  be i n  Operate  
throughout t h e  f l i g h t .  
Note: 1 ) .  Uni ts  which are i n  Operate cont inuously  
w i l l  be a l igned  twice a day. 
2). The Standby u n i t  w i l l  be placed i n  Operate  
and both Operat ing u n i t s  w i l l  then be a l i g n e d  
approximately  1.5 h r  p r i o r  t o  o n o r b i t  OMS 
burns,  EVA18, and a c t u a l  rendezvous. 
3 ) .  Approximately 4.0 h r  p r i o r  t o  d e o r b i t ,  
t h e  u n i t  which is o f f  w i l l  be placed i n  standby. 
A f t e r  a 2.5 h r  warmup, t h e  two Standby u n i t s  
w i l l  be placed i n  Operate ,  whereupon t h e  t h r e e  
I M U ' s  w i l l  be a l i g n e d  s imul taneously .  
4 .  The Slew submode may be u t i l i z e d  whenever 
an I M U ,  which has  been o f f  o r  i n  Standby, is  
placed i n  Operate and a l igned .  The l e n g t h  o f  
Slew o p e r a t i o n  w i l l  depend q ian  t h e  amount 
of  misalignment (2.5 min maximum). 
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e TABLE A-1 . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE : 
01010100 
IMU #1 OPERATE 
01010110 
IMU #1 STANDBY 
01010120 
IMU # I  SLEW 
01010130 
IMU d l  STBY-START UP 
? !-' 01010200 
w IMU #2 OPERATE 
On from pwr x f r  int u n t i l  6 min 30 s e c  after s t o p r o l l  
51 7677 None Not used 
131 7677 None Not used 
121 7677 None Not used 
12 1 7677 103,105,111, S T S - 1  - On from pwr x f r  i n t  u n t i l  6 min 30 sec  a f t e r  
307,405,409, s t o p r o l l  
411,413,417, 
419,433,505 S T S - 2  - On from pwr x f r  i n t  u n t i l  6 min 30 sec  a f t e r  
s t o p r o l l  
01010210 
IMU #2 STANDBY 51 76?7 105 
O P S  - On from pwr xfr i n t  until 30 min a f t e r  OMS-2; on 
during any scheduled s ta t ionkeeping ,  docking, o r  
undocking u n t i l  completion of t h a t  a c t i v i t y ;  on from 
1.5 h r  p r i o r  t o  NCC u n t i l  t h e  i n i t i a t i o n  of  
s ta t ionkeeping;  on from 1.5 h r  p r i o r  t o  any scheduled 
onorb i t  OMS burns through the  post-burn powerdown; 
on from 1.5 h r  p r i o r  t o  any scheduled EVA u n t i l  15 
min pos t  EVA; on from 1.5 h r  p r i o r  t o  deorb i t  u n t i l  
6 min 30 sec  a f t e r  s t o p r o l l .  
S T S - 1  - Not used 










































































































































































































































































































































TABLE A - I  .- GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY . 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
01010320 
I.MU 83 SLEW 
( r e f .  01010330) 
131 7677 '133 STS-1 - Not used 
01 0 10330 
IMU #3 STBY-START UP 121 7677 433 
01030 
STAR TRACKERS 
STS-2 - Not used 
OPS - On f o r  2 min immediately p r io r  t o  the time 
operate  mode is turned on f o r  re-entry ( r e f .  
01010310) 
STS-7- Not used 
STS-2 - Not used 
'OPS - On fo r  30 min s t a r t i n g  4.5 h r  p r io r  t o  deorb i t  
FUNCTION : 
Measure the  angle t o  a s t a r  o r  s u n l i t  rendezvous 
t a r g e t  and provide, a s  output t o  t he  assigned GNC 
computer(s) , t he  data  required t o  :,-miodically cor- 
r e c t  I N  reference e r r o r s  and/or tc compute the  guid- 
ance commands necessary t o  achieve rendezvous. There 
a r e  two s t a r t r a c k e r s ,  one mounted s o  a s  t o  s i g h t  along 
the  -Y a x i s  and one mounted so  a s  t o  s i g h t  along the  
-Z ax i s .  Ei ther  s t a r t r a c k e r  may be used independently 
f o r  IMU platform alignment, o r  both u n i t s  may be 
operated together .  In  general ,  alignments using 
two s t a r t r a c k e r s  requi re  sho r t e r  data-take periods 
and r e s u l t  i n  a more accurate  I M U  alignment. 
Each s t a r t r acke r  is psovlded with a Light sh i e ld  t o  
shade the  f i e l d  of view when tracking a t  r e l a t i v e l y  
c lose  angles t o  br ight  ob jec ts  such as t h e  Sun, the  
TABLE A-I . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER BCTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Ear th ,  o r  the  Moon. Tne s t a r t r a c k e r s  r e q u i r e  a 15 
min warmup p r i o r  t o  use .  
USAGE : 
S t a r t r a c k e r s  are used i n  support  of  rendezvous and IMU 
alignment a c t i v i t i e s .  They are used as a rendezvous 
a i d  when beyond t h e  range of t h e  Rendezvous Radar. 
One u n i t ,  however, w i l l  probably be on f o r  t h e  e n t i r e  
rendezvous per iod.  
I M U  a l ignments  dur ing  OPS w i l l  normally be performed 
us ing  automat ic  s t a r t r a c k e r  d a t a  from both star- 
t r a c k e r s .  This method of alignment r e q u i r e s  a 15 min 
warmup per iod and a data- take per iod of  about 90 min 
(one complete o r b i t )  o r  l e s s ,  dependent on a l t i t u d e .  
A l l  ope ra t ing  IMU pla t fo rms  w i l l  nominally be a l i g n e d  
wi th in  t h e  first t h r e e  o r b i t s  a f t e r  i n s e r t i o n ;  approx- 
imate ly  every 12.0 h r  o n o r b i t ;  approximately  1.5 h r  
p r i o r  t o  o n o r b i t  OMS burns; and approximately 1.5 
h r  p r i o r  t o  d e o r b i t .  Addi t ional  usage is a func t ion  
of  miss ion,  as fol lows:  
A s t a r t r a c k e r  w i l l  be on con t inuous ly  dur ing  experiment 
o p e r a t i o n s ,  f o r  those  exper iments  which r e q u i r e  a 
p o i n t i n g  accuracy g r e a t e r  than  +/- 0.5 degrees .  
STS-1 and 2 - One u n i t  is r e q u i r e d  t o  be on from t h e  
beginning of  t h e  pos t  i n s e r t i o n  IMU alignment u n t i l  
d e o r b i t .  (May be turned o f f  dur ing  s l e e p  pe r iods . )  
The second u n i t  w i l l  be turned on f o r  approxi- 
mately 30 min f o r  each scheduled manual a l i g n -  
ment. 
Note: 1 ) .  Data-take t ime is dependent on t h e  
O r b i t e r  a t t i t u d e  and can be shor tened by 
































































































































































































































































i I D  NO/ POWER 
EQUIPMENT DESCRIPTION (WATTS) 
i 
r 
A I R  DATA TRANSDUCER 
ASSEMBLIES 
01040100 
ADTA t l  
TABLE A-I . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
ACTIVITY 
EFF BLOCKS FUNCTION & USAGE 
FUNCTION : 
Process  i n p u t  p r e s s u r e  and temperature  d a t a ,  from 
t h e  A i r  Data Probes,  f o r  ou tpu t  t o  t h e  a s s igned  GNC 
computer(s)  upon r e q u e s t .  lbe ou tpu t  d a t a  are used 
t o  compute ang le -o f -a t t ack ,  dynamic p r e s s u r e ,  mach 
number, a i r  speed,  a l t i t u d e ,  and a l t i t u d e  rate. 
There are f o u r  ADTATs. Assemblies 1 h 3 are a s s o c i a t e d  
w i t h  t h e  l e f t  probe and assembl ies  2 & 4 a r e  a s s o c i a t e d  
wi th  t h e  r i g h t  probe.  I n  normal o p e r a t i o n ,  t h e  GNC 
computer compares and s e l e c t s  t h e  average o f  each 
probe p a i r .  The o u t p u t s  of t h e s e  p a i r s  a r e  then  
c o n t i n u a l l y  compared and averaged. I f  a l l  o u t p u t s  
p roper ly  compare, t h e  average is provided t o  t h e  
GNC computer. I f  n o t ,  t h e  computer a u t o m a t i c a l l y  
removes f a i l e d  ADTA and r e p e a t s  t h e  p rocess  o f  
comparison. 
Note: Each ADTA processes  a l l  p r e s s u r e  d a t a .  It 
is ,  however, u n d e s i r a b l e  t o  o p e r a t e  wi th  only  
one a c t i v e  ADTA, due t o  degrada t ion  o f  d a t a  
q u a l i t y .  
USAGE : 
A l l  on dur ing  a s c e n t  t o  suppor t  RTLS a b o r t s .  A l l  
t u rned  on and t e s t e d  approximately  3.0 h r  p r i o r  t o  
d e o r b i t  and remain on through s t o p r o l l .  
ANALYSIS USAGE : 
7677 051,103,111 STS-1 - On from pwr x f r  i n t  t o  OMS-2 p l u s  2 h r  
401,433,505 40 min; from 6.0 h r  p r i o r  t o  u n t i l  30 min a f t e r  
r e h e a r s a l  d e o r b i t ;  and from 6.0 hr p r i o r  t o  d e o r b i t  
u n t i l  6 min 30 s e c  a f t e r  s t o p r o l l  
TABLE A-I . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 










ATVC PWR SUPPLIES 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  2 h r s  
40 min, and from 6.0 hrs  p r i o r  t o  deorb i t  u n t i l  
6 min 30 s ec  a f t e r  s t o p r o l l  
OPS - On from pwr x f r  i n t  t o  OMS-2 plus  30 min and 
from 3.0 h r  p r i o r  t o  deorb i t  u n t i l  6 min 30 s ec  
a f t e r  s t o p r o l l  
6 4 7677 051,103,111 Same a s  01040100 
401,433,505 
64 7677 051,103,111, Same a s  01040100 
401,433,505 
54 7677 051,103,111, Same a s  01040100 
401,433,505 
FUNCTION : 
Provide power f o r  t h e  ATVC d r ive r  e l ec t ron i c s  which 
t r a n s l a t e  guidance commands, from the  GNC computer(s) , 
i n t o  analog s i g n a l s  t o  cont ro l  the  hydraul ic  a c t u a t o r s  
which gimbal the SRB and MPS engines. 'he suppl ies  
a l s o  provide power f o r  t he  ac tua to r  d e l t a  pressure 
t ransducers .  ' h e r e  a r e  four  d r ive r s ,  each providing 
an independent and redundant command channel t o  e5r,t\? 
of t en  ac tua to r s  (6-SSME, 3 p i t c h  and 3 yaw; 4 SRB, 
2 tilt and 2 rock) .  
USAGE : 
Operate - On during a c t i v e  boost-phase guidance from 
L/O t o  MPS engine stow complete. 
TABLE A-I.-  GUIDANCE AND NAVIGATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
6 EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
; 
01080100 
ATVC lk1 PWR SUP-OPER 50 
01080110 
ATVC f 1 PWR SUP-QUES 39 
0 1080200 
ATVC #2 PWR SUP-OPER 50 
01080210 
AWC #2 FWR SUP-QUES 39 
01 080300 
ATVC #3  PWR SUP-OPER 50 
01080310 
ATVC f 3  PWR SUP-QUES 39 
Quiescent - On from prelaunch t o  L/O. On from MPS 
engine stow complete u n t i l  deact ivated by t he  crew 
a f t e r  APIl shutdown and s e a t  egress .  On approximately 
1 hr p r i o r  t o  deorb i t  u n t i l  s t o p r o l l  p lus  approx 
5 min. Switch operat ion is l imi ted  by crew access  
on OFT missions. 
ANALYSIS USAGE: 
7677 207 On from l i f t - o f f  t o  MECO p lu s  5 min 20 s ec  
7677 051,111,201, SB-1 - On from prelaunch t o  L/O; on from MECO plus  
211,401,433 5 min 20 sec  through o r b i t  reconf igura t ion .  On 
505 f o r  2 hr on rehearsa l  day s t a r t i n g  a t  1 hr  p r io r  
t o  deorb i t  TIG. On 1 hr pr io r  t o  deo rb i t  TIG u n t i l  
s t o p r o l l  plus  5 rnin 
STS-2 - Same a s  OPS 
OPS - On from prelaunch t o  L/O; on from MEW plus  5 
min 20 sec  through o r b i t  reconfigurat ion.  On 1 
h? pr io r  t o  deo rb i t  TIG u n t i l  s t o p r o l l  p lu s  5 rnin 
Same a s  01080100 
7677 051,111,201, Same a s  01080110 
211,401,433, 
505 
7677 207 Same a s  01080100 
7677 051,111,201, Same a s  01080110 
21 1,401,433, 
TABLE A - I . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
01080400 
ATVC #4 PWR SUP-OPER 
01080410 
ATVC X4 PWR SUP-QUES 
i *  0108 1 






50 7677 ?07 Same as 01080100 
01081100 
ATVC #1 ISO VLV DRVR < 1 
01081200 
ATVC f 2  ISC VLV DRVR < 1 
01081300 
ATVC #3 IS0 VLV DRVR <1 
01081400 
ATVC #4 IS0 VLV DRVR < 1 










Provide monitoring c i r c u i t s  which automatical ly  
i n h i b i t  a n  ATVC d r ive r  channel i f  a malfunction i s  
ind i ca t ed  i n  t h a t  channel. 
USAGE : 
A l l  on whenever t he  ATVC Power Supplies  a r e  on ( see  
01080). 
ANALYSIS USAGE: 
Not used (low power) 
Not used (low power) 
Not used (low power) 
Not used (low power) 
FUNCTION : 
- - 
- -  
-- - --" 
, - -  _ 
TABLE A - I . -  GUIDANCE AND N A V I G A T I O N  SUBSYSTEM 
POWER ACTIVITY - ..-.am yl I.", -. 
EQUIPMENT DESCRIP E O N  (WATTS) EFF BLOCKS FUNCTIUN & UYAbL 
Provide power f o r  the torque motors and pressure 
t ransducers  on the  hydraulic ac tua to r s  used f o r  ATVC. 
USAGE : 
Operate - On during a c t i v e  boost-phase guidance from 
L/O t o  MPS engine stow complete. 
Quiescent - On from prelaunch t o  L/O,  and f r a n  MPS 
engine stow complete u n t i l  deact ivated by the  crew 
a f t e r  APU shutdown. 
rb1ml vPTP 1TPAEP. 
c-  MFrn nltts  5 min 20 sec  
01082110 
ATVC #I ACTS-QUES 3 7677 051,111,201, SB-1 - On from prelaunch t o  L/O; on from HEW plus 
21 1,401,433, 5 min 20 sec  through o r b i t  reconfiguratiorz. On 
505 f o r  2 h r s  rn rehearoaf day s t a r t i n g  at  1 hr 
p r i o r  t o  deorb i t  TIC. On 1 hr p r i o r  t o  daorb i t  
TIC u n t i l  s t o p r o l l  p lu s  5 min 5 
STS-2 - Same a s  OPS 
OPS - On from prelaunch t o  L/O; on from MECO p lus  
5 min 20 sec  through o r b i t  reconfigurat ion.  On 
! hr p r i o r  t o  deorb i t  TIG u n t i l  s t o p r o l l  p lus  
5 min 
01082200 
ATYC #2 ACTS-OPER 
01082210 
ATVC #2 ACTS-QUB Same a s  GI082110 
TABLE A - I  . - GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
01082300 
ATVC #3 ACTS-OPER 9 7677 207 Same as 01082100 
01082310 




ATVC #4  ACTS-OPER 9 7677 207 Same a s  01082100 
01082410 
S 
H ATVG i/4 ACTS-QUES 3 7677 051,111,201, Same a s  01082110 
F 21 1,401,433, 
W 505 
01090 
ASA PWR SPLY LOGIC FUNCTION : 
Provide  t h e  power f o r  t h e  ASA e l e c t r o n i c s  which 
t r a n s l a t e  guidance commands, from t h e  GJC computer(s) ,  
i n t o  ana log  sig;.als t o  c o n t r o l  t h e  a e r o s u r f a c e  s e r v o  
a c t u a t o r s .  ' he  s u p p l i e s  a l s o  provide  power f o r  t h e  
a c t u a t o r  p o s i t i o n  and d e l t a  p r e s s u r e  t r a n s d u c e r s  
and f o r  f a i l u r e  d e t e c t i o n  c i r c u i t s  i n  t h e  elevon 
and rudder /speedbrake channels .  
USAGE : 
Operate  - On from L/O t o  MECO, f o r  t h e  d u r a t i o n  o f  
t h e  o n o r b i t  FCS checkout ,  and from approximately  
4OOK f t  dur ing  descent  u n t i l  EOM. 
Q u i e s c e n t  - On from prelaunch t o  L/O, then from MECO 
u n t i l  d e a c t i v a t e d  by t h e  crew a f t e r  APU shutdown and 
TABLE A-1.- GUIDANCE AND NAVIGATICg SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
01090100 
ASAl P W  SUP LOG-OPR 52 7677 203,463,503, 
505 
01090110 
ASAl PWR SUP iDG-QUE 52 7677 201,205,211, 
401,433,463, 
50 1 
s e a t  egress .  On from approximately 5 min p r io r  t o  
t h e  onorbi t  FCS checkout u n t i l  checkout i n i t i a t i o n ,  
and from approximately 3.0 h r  p r io r  t o  deorb i t  u n t i l  
approximately 400K f t .  Switch operat ion i s  l imi ted  
by crew access on OFT missions. 
ANALYSIS USAGE: 
On from l i f t - o f f  t o  MECQ; f o r  t he  durat ion of t h e  
onorb i t  FCS checkout; and from 400K f t  u n t i l  EOM 
SIS-1 - On from pwr x f r  i n t  t o  l i f t - o f f ;  from MECO 
t o  OMS-2 p lus  2 hr  40 min; from 5 min p r i o r  t o  
FCS checkout u n t i l  checkout i n i t i a t i o n ;  from 6.0 
hr p r i o r  t o  through r ehea r sa l  deo rb i t ;  and from 
6.0 h r  p r io r  t o  deorb i t  u n t i l  300K f t  
STS-2 - On from pwr x f r  i n t  t o  l i f t - o f f ;  from WCO 
t o  OMS-2 p lus  2 h r s  40 min; from 5 min p r io r  t o  
t he  FCS checkout u n t i l  checkout i n i t i a t i o n ;  and 
from 6 h r s  p r io r  t o  deorb i t  u n t i l  400K f t .  
OPS - On from pwr x f r  i n t  t o  l i f t - o f f ,  f r a n  MECO t o  in- 
s e r t i o n  p lus  10 min, from 5 min p r i o r  t o  FCS checkout 
u n t i l  checkout i n i t i a t i o n ;  and from 3.0 h .  p r i o r  
t o  deorb i t  u n t i l  4OOK f t  
0 1090200 
ASA2 PWR SUP LDG-OPR 52 7677 203,503,505 Same a s  01090100 except not used f o r  FCS checkout. 
01 090300 
ASA3 PWR SUP LOG-OPR 52 7677 203,503,505 Same a s  01090200 
*- . - " - -- - - -. - -I-- -.I -c-- . 7 
- . -  - \ ---*-.- - -w- 
5 
# a  jr"Y* I 
TABLE A- I . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
01090310 
ASA3 PWR SUP LOG-QUE 52 7677 201,205,211, Same as 01090210 
401,433,501 
01090400 
ASA4 PWR SUP UIG-OPR 52 7677 203,503,505 Same as 01090200 
01090410 
ASA4 PWR SUP U)G-QUE 52 7677 201,205,211, Same a s  01090210 
401,433,501 
FUNCTION: 
Provides  power f o r  t h e  f a i l u r e  d e t e c t i o n  and i s o l a t i o n  
c i r c u i t r y  which p r o t e c t s  t h e  e levon and rudder/speed- 
brake channels .  I n  a d d i t i o n ,  t h r e e  o f  t h e  a m p l i f i e r s  
provide  power t o  d r i v e  t h e  p i l o t  v a l v e  f o r  t h e  body- 
f l a p  a c t u a t o r .  l h e  Operate  mode r e p r e s e n t s  t h e  power 
r e q u i r e d  when t h e  bodyf lap and t h e  elevon o r  
rudder /speedbrake channels  a r e  a c t i v e .  'ihe Quiescen t  
mode r e p r e s e n t s  t h e  power r e q u i r e d  when t h e  body- 
f l a p ,  e levon,  and rudder /speedbrake channels  a r e  
static. I n  t h e  absence of a f a i l u r e ,  only  one body- 
f l a p  p i l o t  va lve  w i l l  be a c t i v e  at  a time. 
USAGE : 
Operate - 'he elevon and rudder /speedbrake channe l s  
w i l l  be i n  o p e r a t e  from L/O t o  MECO, f o r  t h e  d u r a t i o n  
of t h e  o n o r b i t  FCS checkout ,  and from approximately  
4OOK f t  d u r i n g  descen t  u n t i l  EOM. One of t h e  body- 
f l a p  channe l s  w i l l  be i n  o p e r a t e  dur ing  t h e  o n o r b i t  
FCS checkout and f r m  approximately  400K f t  d u r i n g  
descen t  u n t i l  EOM. 
l1 
C' TABLE A- I . -  GUIDANCE AND NAVIGATION SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Quiescent - A l l  channels w i l l  be i n  quiescent from 
prelaunch t o  L/O,  from MECO u n t i l  deact ivated by 
t h e  crew a f t e r  APU shutdown and s e a t  egress. On 
from approximately 5 min p r i o r  t o  t h e  onorbi t  
F C S  checkout u n t i l  checkout i n i t i a t i o n ,  and from 
approximately 3.0 hr p r i o r  t o  deorb i t  u n t i l  
approximately 4OOK f t  . 
ANALYSIS  USAGE : 
01 100100 
ASA #I IVD/BF-OPER 2 7677 203,463,503, On from L/O t o  MECO, f o r  t h e  durat ion of the  F C S  
505 checkout and from 400K f t  t o  EOM 
01 1001 10 
ASA #1 IVD/BF-QUES <1 7677 None Not used (low power) 
P 
cn 01 100200 
ASA 12 IVD/BF-OPER 2 7677 203,503,505 Same a s  01 100100, except not used f o r  F C S  checkout. 
I 01 100210 
I ASA Y2 IVD/BF-QUES < 1 7677 None Not used (low power) 
01100300 
. ASA 13 IVD/BF-OPER 2 7677 203,503,505 Same a s  01100200 
01 100310 
ASA X3 IVD/BF-QUES t 1 7677 None Not used (low power) 
I 0 1 100400 
ASA 14 IVD-OPER 1 7677 203,503,505 Same a s  01100200 
01 100410 
ASA #4 IVD-QjJES c 1 7677 None 
01101 
ASA ACTUATORS 
Not used (low power) 
FUNCTION : 
TABLE A-1.- GUIDANCE AND NAVIGATION SUBSYSTEM 
m y -  - .  
r"""-" 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIP'MON (WATTS) EFF BLOCKS FUNCTION & USAGE 
Provide power f o r  the  torque motors and pressure 




ASA 1 ACTUAZDRS-OPER 36 
Operate - On from L/O t o  MECO, f o r  t he  durat ion of 
t he  onorb i t  FCS checkout,  and from approximately 
4OOK f t  during descent u n t i l  M)M. 
Quiescent  - On from prelaunch t o  L/O, on from MECO 
u n t i l  deact ivated by t he  crew a f t e r  APU shutdown 
and s e a t  egress .  On from approximately 5 min p r i o r  
t o  t he  onorb i t  FCS checkout u n t i l  checkout i n i t i a t i o n ,  
and on from approximately 3.0 h r  p r i o r  t o  deorb i t  
u n t i l  approximately 4OOK f t .  
ANALYSIS USAGE: 
7677 203,463,503 On from l i f t - o f f  t o  MECO, f o r  t he  durat ion of t he  
505 onorb i t  FCS checkout, and from 400K f t  u n t i l  EOM 
01101110 
ASA 1 ACTUATORS-QUES 17 7677 201,205,211, STS-1 - On from pwr x f r  i n t  t o  l i f t - o f f ;  fran MECO 
401,433,463, t o  OMS-2 p lus  2 hr 40 min; from 5 min p r i o r  t o  
501 t he  FCS checkout u n t i l  checkout i n i t i a t i o n ;  from 
6.0 h r  p r i o r  t o  through r ehea r sa l  deorb i t ;  and 
from 6.0 hr p r i o r  t o  deorb i t  u n t i l  400K f t  
STS-2 - On from pwr x f r  i n t  t o  l i f t - o f f ;  from MECO 
t o  OMS-2 p lus  2 h r s  40 min; from 5 min p r i o r  t o  
t h e  FCS checkout u n t i l  checkout i n i t i a t i o n ;  and 
from 6.0 h r s  p r i o r  t o  deorb i t  u n t i l  400K f t  
OPS - On from pwr x f r  i n t  t o  l i f t - o f f ;  from MECO 
t o  i n s e r t i o n  p lus  10 min; from 5 min p r i o r  t o  
t he  FCS checkout u n t i l  checkout i n i t i a t i o n ;  and 
from 3.0 hr p r i o r  t o  deorb i t  u n t i l  4OOK f t  
TABLE A - I  . - GUIDANCE AND N A V I G A T I O N  SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
01101200 
ASA 2 ACTUATORS-OPER 36 7677 203,503,505 Same a s  01101100, except not used f o r  FCS checkout 
01 101210 
ASA 2 ACTUATORS-QUFS 17 7677 201,205,211, Same a s  01101110, except not used for  FCS checkout 
401,433,501 
01 101300 
ASA 3 ACTUATORS-OPER 36 7677 203,503,505 Same a s  01 101200 
01 101310 







03 ASA 4 ACTUATORS-OPER 17 7677 203,503,505 Same a s  01101200 
01101410 
ASA 4 ACTUAMRS-QUES 17 7677 20 1 ,205,211 Same a s  01101210 
401,433,501 
01710 
REAC JET DRVRS - FWD FUNCTION : 
Control power t o  the propel lan t  solenoids of t he  main 
forward RCS j e t s  and the  vern ier  forward RCS jets as 
commanded by the  GNC computers; a l s o  supply s t a t u s  data  
t o  the  GPC1s. RJDF #1A is cont ro l led  v i a  MDM FF2 RJDF 
NIB v i a  MDM FF1, RJDF #2A v i a  MDM FF4, while RJDF #2B 
i s  cont ro l led  v i a  MDM FF3. 
USAGE : 
A l l  on f o r  ascent  through OMS-2. f o r  a l l  OMS and RCS 
burns, and f o r  2nd phase rendezvous, s tat ionkeeping,  
docking and undocking operat ions.  'be i?l-iits w i l l  be 
-* --- -- - - -*VI .?. 
S - T "  - "  - - - 
- - ---- - --" ---- - - - ..-- , .- *-r,R - - 
- 
- 
- - - 
R- - - &--a 
h i T r 
TABLE A-I  . - GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
1 : 
1 powered down t o  vern ie r  only operat ion f o r  the  remain- der  of o r b i t a l  operat ions except on STS-1 and 2. 
On the  first S'IS missions t he  RJDFts w i l l  remain f u l l y  
powered. They w i l l  be f u l l y  powered f r m  the  onorb i t  
FCS checkout through s t o p r o l l  on a l l  missions. 
i ANALYSIS USAGE : f 
01 110100 I 
RJDF t lA PRI RCS 11 7677 103,105,111, STS-1 - On from pwr x f r  i n t  t o  s t o p r o l l  p lus  6 min ! 
313,401,405, 30 sec  1 
409,411,413, I 
433,505 ' STS-2 - Same a s  STS-1 T 
I 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min; on 
from 5 min p r i o r  t o  each OMS and RCS burn through 
the  post burn powerdown; on f o r  2nd phase rendezvous 
opera t ions ,  from NCC t o  t he  i n i t i a t i o n  of s t a t i on -  
keeping; on f o r  s ta t ionkeeping,  docking, and un- 
docking operat ions;  on from 3.0 h r  p r i o r  t o  deorb i t  
u n t i l  6 min 30 sec  a f t e r  s t o p r o l l  
01 110200 
RJDF #lB PRI RCS 11 7677 103,105,111, STS-1 - On from pwr x f r  i n t  t o  s t o p r o l l  p lu s  6 min 
313,401,405, 30 s e c  
409,411,413, 
433,505 STS-2 - Same a s  STS-1 
01 110300 
RJDF t2A PRI RCS 11 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min; on 
from 5 min p r i o r  t o  each OMS and RCS burn through 
the  post-burn powerdown; on f o r  2nd phase rendezvous 
opera t ions ,  from NCC t o  t he  i n i t i a t i o n  of s t a t i on -  
keeping; on f o r  s ta t ionkeeping,  docking, and un- 
docking opera t ions ;  on from 3.0 h r  p r i o r  t o  deorb i t  
u n t i l  6 min 30 s ec  a f t e r  s t o p r o l l  
7677 103,105,111, STS-1 - On from pwr x f r  i n t  t o  s t o p r o l l  p lus  6 min 
i. 
i TABLE A-I.- GUIDANCE AND NAVIGATION SUBSHSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCSIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
-- -- - 
I 313,401,405, 30 sec  
t +  409,411,413, 
433,505 STS-2 - Same a s  S n - 1  
01 110400 





0 01 120 
I REAC JET DRVRS-AFT 
OPS - On from pwr x f r  i n t  t o  OIulS-2 p lus  30 min; on from 
5 min p r i o r  t o  each OMS and RCS burn through the  
postburn powerdown; on f o r  2nd phase rendezvous 
opera t ions  from NCC t o  t he  i n i t i a t i o n  of s ta t ionkeep-  
i n g  on f o r  s ta t ionkeeping,  docking, and undocking 
operat ions;  on from 3.0 h r  p r i o r  t o  denrb i t  u n t i l  6 
min 30 s ec  a f t e r  s t o p r o l l .  
FUNCTION : 
Control power t o  the  prope l lan t  so lenoids  of t he  
main a f t  RCS j e t s  and the  vern ie r  a f t  RCS j e t s  as 
commanded by t he  GNC computers; a l s o  supply s t a t u s  
da t a  t o  t he  GPC1s. RJDA #1A is cont ro l led  v i a  MDM 
FA3, RJDA # 7B v i a  MDM FAT, RJDA #2A v i a  MDM FA4 while  
RJDA #2B is  cont ro l led  v i a  MDM FA2. 
USAGE : 
A l l  on f o r  ascent  through OMS-2, f o r  a l l  OMS and 
RCS burns and f o r  2nd phase rendezvous, docking and 
undocking operat ions.  'Ihe u n i t s  w i l l  be powered 
dom t o  vern ie r  only mode f o r  t he  remainder of o r b i t a l  
opera t ions  except on STS-1 and 2. On the  f i r s t  STS 
missions t h e  R J D A 1 s  w i l l  remain f u l l y  powered. They 
w i l l  be f u l l y  powered from the onorbi t  FCS checkout 
through s t o p r o l l  on a l l  missions. 




(WATTS) EFF BLOCKS 
01 120100 
RJDA #1A PRI RCS 
0 1 120200 
R J D A  1B PRI/VN RCS 
0 1 1 20300 
RJDA #2A PRI RCS 
01 120400 
RJDA #2B PRI/VN RCS 16 7677 103,105,111, 
505 
01130 
RATE GYRO ASSEMBLTFS 
FUNCTION & USAGE 
ANALYSIS USAGE : 
STS-1 - On from pwr x f r  i n t  u n t i l  6 min 30 s e c  after 
st o p r o l l  
STS-2 - Same a s  STS-1 
OPS - On from pwr x f r  i n t  t o  OMS-2 p l u s  30 mini 
on from 5 min p r i o r  t o  each OMS and RCS burn through 
t h e  post-burn powerdown; on f o r  2nd phase rendezvous 
o p e r a t i o n s  from NCC t o  t h e  i n i t i a t i o n  of  s t a t ionkeep-  
i n g ;  on f o r  s t a t i o n k e e p i n g ,  docking, and undocking 
o p e r a t i o n s ;  on from 3.0 hr p r i o r  t o  d e o r b i t  u n t i l  
6 min 30 s e c  after s t o p r o l l  
On from pwr x f r  i n t  u n t i l  6 min 30 s e c  a f t e r  s t o p r o l l  
Same as 0?120100 
On from pwr x f r  int u n t i l  6 min 30 sec a f t e r  s t o p r o l l  
FUNCTION : 
Measure angu la r  r a t e s  around t h e  t h r e e  O r b i t e r  body 
axes  and p rov ide ,  as ou tpu t  t o  t h e  ass igned  GNC com- 
p u t e r ( ~ ) ,  t h e  d a t a  necessary t o  determine t h e  O r b i t e r  
a t t i t u d e  and a t t i t u d e  r a t e  dur ing  a s c e n t  and descent .  
The d a t a  are d i sp layed  t o  t h e  crew v i a  t h e  A D I 1 s  
1 
1 TABLE 8-1.- GUIDANCE AND NAVIGATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
( r e f .  03010). 'he spinup mode represents  the power 
drawn u n t i l  achieving synchronous speed following 
tu rn  on (est imated 90 sec  max). 
01130100 
RCs4. 11: OPR 
Note: 1) .  The R G A ' s  r equi re  approximately 2 min 
warmup p r i o r  t o  use. 
2). The R G A t s  have no function during c l rb i ta l  
operat ions.  
USAGE : 
Operate Mode - The four  assemblies w i l l  be on from 
prelaunch through OMS-2 and on OPS missions, from 
approximately 3.0 h r  p r io r  t o  deorb i t  through s t o p r o l l .  
Spinup Mode - On f o r  a maximum of 90 eec a t  each 
ac t iva t ion .  
ANALYSIS USAGE : 
25 7677 051,103,111, STS-1 - 03 from pwr x f r  i n t  u n t i l  2 k z  40 min a f t e r  
401,433,505 OMS-2; from 6.0 h r  p r io r  t o  u n t i l  30 min a f t e r  
deorb i t  rehearsa l ,  except when i n  Spinup mode, 
and from 6.0 h r  p r io r  t o  deorb i t  u n t i l  13 min a f t e r  
s t o p r o l l ,  except when i n  Spinup mode 
01130110 
RGA 11 1-SPINUP 
STS-2 - On from pwr x f r  i n t  u n t i l  2 hr  40 min a f t e r  
OMS-2; and from 6.0 h r s  p r i o r  t o  deorb i t  u n t i l  
13 min a f t e r  s t o p r o l l ,  except when i n  Spinup mode. 
OPS - On from pwr x f r  i n t  u n t i l  30 min a f t e r  OMS- 
2; on from 3.0 h r  p r io r  t o  deorb i t  unti; 6 min 
30 sec a f t e r  s t o p r o l l  except when i n  Spinup mode 
STS-1 - On f o r  30 sec beginning 6.0 hr  p r io r  t o  
TABLE A - I  . - GUIDANCE AND NAVIGATION SUBSYS E M  
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTI!IN & USAGE 
r e h e a r s a l  d e o r b i t  and f o r  30 s e c  beginning 6.0 
hr  p r i o r  t o  d e o r b i t  
STS-2 - On f o r  30 s e c  beginning 6.0 h r s  p r i o r  t o  
d e o r b i t  . 
0 1 130200 




t ? 01 130300 L ? RGA #3-OPR 
L t 4  W 
01 13031 0 






ACCEL ASSY 'S-FWD 
OPS - On f o r  30 sec beginning 3.0 h r  p r i o r  t o  d e o r b i t  
Same as 01130100 
Same a s  01130110 
25 7677 051,103,111, Same a s  01130100 
401,433,505 
36 7677 433 Same a s  01130110 
25 7677 051,103,111, Same a s  01130100 
401,433,505 
36 7677 433 Same a s  011301 10 
FUNCTION : 
Operate i n  conjunction w i t h  the RGA's to provide v e h i c l e  
normal and l a t e r a l  a c c e l e r a t i o n  feedback t o  t h e  GPC1s 
f o r  O r b i t e r  s t a b i l i z a t i o n  and c o n t r o l  dur ing aero- 
dynamic f l i g h t .  The qu iescen t  laode r e p r e s e n t s  t h e  
power drawn xhen no a c c e l e r a t i o n  is being sensed. 
TABLE &-I.- GUIDANCE AND NAVIGATION SUBSYSTEM i 
- - 
-- 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
A l l  on from prelaunch through OMS-2 and on =3S a s -  
s ions ,  from 3.0 h r  p r io r  t o  d e w b i t  u n t i l  a f t e r  stop- 
r o l l .  Warmup time i s  5 min. When no acce l e r a t i on  i s  
being sensed u n i t s  w i l l  be i n  t he  quiescent  mode. 
ANALYSIS USAGE : 
01140100 
ACCEL ASSY #I-OPER 2 7677 05i , l03,111,  STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  2 h r  40 min; 
407,433,505 from 6.0 h r  p r i o r  t o  u n t i l  30 min a f t e r  r ehea r sa l  
deorb i t ;  and from 6.0 hr p r i o r  t o  deorb i t  u n t i l  
6 min 30 s e c  a f t e r  s t o p r o l l  
01140110 
ACCEL ASSY #I-QEIES 2 7677 None 
0 1 140200 
r ACCEL ASSY #2-OPER 2 7677 051,103,111, 
401,433,505 
01140210 
ACCEL ASSY #2-QUIES 2 7677 None 
0 1 140300 
ACCEI, ASSY #3-OPER 2 7677 051,103,111, 
401,433,505 
STS-2 - Qn f r a n  pwr x f r  i n t  t o  OMS-2 p lus  2 h r s  
40 min; and from 6.0 h r s  p r i o r  t o  deorb i t  u n t i l  
6 min 30 s ec  a f t e r  s t o p r o l l .  
v 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min; on from 
3.0 hr p r i o r  t o  deorb i t  u n t i l  6 min 30 s e c  a f t e r  
s t o p r o l l  
Not used (power accounted f o r  i n  Operate mode) 
Same a s  0 1 1 401 00 
 NO^ used (power accounted f o r  i n  Operate mode) 
Same a s  011140100 
t 
! TABLE A-I.- GUIDANCE AND NAVIGATION SUBSYSTEM 
F I F ID NO/ POWER ACTIVITY 
t EQUIPMENT DESCRI'P'ITON (WATTS) EFF BLOCKS FUNCTION & USAGE 
ACCEL ASSY V3-QUIES 2 7677 None Not used (power accounted f o r  i n  Operate mode) 
0 11 40400 
ACCEL ASSY #4-OPER 2 7677 051,103,111, Same as 01140100 
S" 401,433,505 
01 14041 0 
ACCEL ASSY t4-QUIES 2 7677 None Not used (power accounted f o r  i n  Operate mode) 
01160 
TRANS HND CNTLRS FUNCTION : 
Provide manual capab i l i t y  t o  produce three-axis  t rans-  
l a t i o n  along t he  body axes by comaanding appropr ia te  
RCS jet f i r i n g s .  ' h e r e  a r e  two THC's, one on t he  l e f t  
s j d e  of t he  forward f l i g h t  s t a t i o n  and one on t he  l e f t  
s i d e  of t he  a f t  s t a t i o n .  'hey a r e  powered by t h e i r  
r e spec t i ve  DDU's v i a  t he  "Fit Cont ro l le r  Pwrn switch 
a t  each s t a t i o n .  
USAGE : 
The fwd THC is on from prelaunch through OMS-2, f o r  
a l l  OMS burns and RCS burns performed a t  t h e  forward 
s t a t i o n  f o r  2nd phase rendezvous operat ions,  f o r  t he  
onorb i t  FCS checkout, and f r a n  predeorbi t  through 
s t o p r o l l .  'he  a f t  THC is on f o r  RCS maneuvers 
performed a t  t he  af t  s t a t i o n ,  when in the  proximity of  
another  vehic le ,  and f o r  2nd phase rendezvous 
a c t i v i t i e s  
Note: Since t he  THC's a r e  powered by t he  same switch 
a s  t h e  o ther  con t ro l l e r s  a t  a f l i g h t  s t a t i o n ,  
a d d i t i o n a l  on times are a func t ion  of RHC 
requirements ( see  0 1 170 ) . 
ANALYSIS USAGE: 
ID NO/ POWER 
EQUIPMENT DESCRIPTION (WATTS) 
01160100 
THC - LH 
0 1 160200 
THC - AFT 
01 170 
ROT HAND CNTLRS 
TABLE A-1.- GUIDANCE AND NAVIGATION SUBSYSTEM 
ACTIVITY 
EFF BLOCKS FUNCTION & USAGE 
7677 051,103,111, STS-1  - On from pwr x f r  t o  OMS-2 plus  2 hr 47 min; on 
301,303,307, from 30 min p r i o r  t o  OMS-3 u n t i l  30 min a f t e r  OMS-4; 
401,409,433, on from 15 min a f t e r  deorb i t  prep on rehearsa l  day 
463,505 u n t i l  1 hr 17 min a f t e r  rehearsa l ;  on 5 min p r i o r  
t o  t h e  onorb i t  F C S  checkout u n t i l  campletion of 
t h e  checkout; and on from 15 rnin a f t e r  deo rb i t  
prep u n t i l  6 rnin 30 s e c  a f t e r  s t o p r o l l  
S T S - 2  - On from pwr x f r  i n t  t o  OMS-2 pl.us 2 hr 47 
min; on from 10 rnin p r i o r  t o  each OMS burn u n t i l  
burn termination; on from 5 rnin p r i o r  t o  t he  onorb i t  
F C S  checkout u n t i l  checkout completion; and from 
15 min a f t e r  deorb i t  prep u n t i l  6 rnin 30 s ec  a f t e r  
s t o p r o l l  
O P S  - O n  from pwr x f r  i n t  t o  OMS-2 p lus  30 mini on 
from 10 rnin p r i o r  t o  each OMS burn u n t i l  terminat ion 
of the  burn; on f o r  6 rnin s t a r t i n g  2 min p r i o r  
t o  each Fwd R C S  burn; on f o r  2nd phase rendezvous 
opera t ions  from NCC t o  t he  i n i t i a t i o n  of s t a t i on -  
keeping; on 5 rnin p r i o r  t o  t h e  onorb i t  F C S  checkout 
u n t i l  completion of checkout; on from 33 rnin p r i o r  
t o  deo rb i t  u n t i l  6 min 30 s ec  a f t c ?  s t o p r o l l  
7677 055,305,405, O n  f o r  6 min s t a r t i n g  2 min p r i o r  t o  RCS maneuvers 
409,411,413, performed a t  the  aft  s t a t i o n ;  on f o r  the  durat ion of 
451,453 docking, undocking, s ta t ionkeeping,  throughout RMS 
checkout a c t i v i t i e s ;  and payload handling operat ions;  
on f o r  2nd phase rendezvous opera t ions  from NCC 
t o  t he  i n i t i a t i o n  of s ta t ionkeeping 
FUNCTION : 
Provide manual c a p a b i l i t y  t o  produce three-axis  
TABLE A-I  . - GUIDANCE ANC NAVIGATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF B M CKS FUNCTION & USAGE 
ro t a t i on  ( r o l l ,  p i t ch ,  and yaw). Onorbit t h i s  is 
ef fec ted  v i a  cont ro l  of t he  RCS j e t s  and contingency 
con t ro l  of OMS 'NC; during descent i t  is ef fec ted  
by a combination of RCS j e t  and aero surface cont ro l ,  
depending upon the  a l t i t u d e .  During atmospheric 
f l i g h t ,  yaw cont ro l  is t ransfer red  t o  t he  rudder 
pedals.  There a r e  three R H C 1 s ,  one a t  each of the 
forward f l i g h t  s t a t i o n s ,  and one at the  a f t  s t a t i o n .  
They a r e  powered by t h e i r  respec t ive  DDU1s v ia  the 
I1Flt Cont ro l le r  Pwrn switch a t  each s t a t i o n .  
USAGE : 
01170100 
RHC - LH 
The two fwd R H C 1 s  a r e  on from prelaunch through OMS-2, 
f o r  a l l  OMS burns and RCS mz~leuvers performed a t  the 
forward s t a t i o n ,  f o r  the  onorbi t  FCS checkout, and 
from predeorbi t  through s t o p r o l l .  Both fwd and a f t  
R H C 1 s  a r e  on f o r  2nd phase rendezvous, from NCC t o  
t he  i n i t i a t i o n  of s tat ionkeeping.  'he a f t  RHC is 
on f o r  RCS maneuvers performed a t  the a f t  s t a t i o n ,  
when i n  the  proximity of another vehicle ,  and fo r  
payload handling operat ions.  
Note: A l l  con t ro l l e r s  a t  each f l i g h t  s t a t i o n  a r e  
cont ro l led  by the  same switch and must, there-  
fo re ,  be on concurrently. 'he  RHC on-time re- 
quirements current% encompass t he  requirements 
of the other  con t ro l l e r s  and, therefore ,  a r e  the 
d r ive r s  f o r  the usage of t he  other  con t ro l l e r s  
( see  01160, 01180, and 01190). 
ANALYSIS USAGE : 
7677 051,103,111, STS-1 - Same a s  01160100 
301 , 303,307, 
401,409,433, STS-2 - Same a s  01160100 
463,505 
-- - -- - --- 
- 
_,.  - . - - - -  -- . 
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TABLE A-I.- GUIDANCE AND NAVIGATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
-- - 
OPS - Same a s  01160100 
01 170200 
RHC - RH STS-1 - Same a s  01160100 
STS-2 - Same a s  01160100 
OPS - Same as 01160100 
0 1 170300 






RUD PDL TRNSDCR ASYS 
On f o r  6 min s t a r t i n g  2 min p r i o r  t o  each a f t  RCS 
maneuver; on f o r  t he  dura t ion  of docking, undocking, 
s ta t ionkeeping;  throughout t he  RMS checkout a c t i v i t i e s ;  
and 2ayload handling operat ions;  on f o r  2nd phase 
rendezvous opera t ions ,  from NCC t o  i n i t i a t i o l ?  of 
s tat ionkeeping 
FUNCTION : 
Trans la te  crew inputs  from the rudder pedals i n t o  
s i g n a l s  t o  e f f e c t  manual yaw a x i s  con t ro l  ( v i a  t h e  
rudder) during atmospheric f l i g h t  and manual nosewheel 
s t e e r i n g  during r o l l o u t .  There a r e  two RPTA1s, one 
a t  each of t he  forward f l i g h t  s t a t i o n s .  'hey a r e  
powered by t h e i r  r e spec t i ve  DDU1s v i a  t he  n F l t  
Cont ro l le r  Pwrw switch at each s t a t i o n .  
USAGE : 
OFT - Both required on from prelaunch through OMS- 
2, f o r  t he  ono rb i t  FCS checkout, and from p r i o r  . 
t o  APU s t a r t u p  predeorbi t  through s t o p r o l l  
OPS - Both requi red  on from prelaunch through OMS- 
2 ,  for  t he  onorb i t  FCS nheclcout, and fo? the  
atmospheric por t ion  of descent through s t o p r o l l .  
A-I. 29 
I TABLE A-I.- GUIDANCE AND NAVIGATION SUBSYSTEM - Concluded 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) P F  BLOCKS FUNCTION & USAGE 
atmospheric por t ion  of descent through s t o p r o l l .  
Note: Since t h e  SBTC's a r e  powered by t he  same switch 
a s  the fwd R H C 1 s ,  add i t i ona l  on-times are a 
func t ion  of RHC requirements (see 01170). 
ANALYSIS USAGE : 
01 190100 
SBTC - LH 
0 1 1 90200 
SBTC - RH 
STS-1 - Same a s  01160100 
S'IS-2 - Same a s  01160100 
OPS - Same as 01160100 
SIS-1 - Same as 01160100 
STS-2 - Same a s  01160100 
OPS - Same a s  01160100 

Y6bLE A - I 1  . - COI.II4UNICATIONS SUBSYSTEM 
--- 
-- -- - -- - -- - ---- 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
-- - 
020 10 
B&W TV MONITORS FUNCTION : 
Provide the  capab i l i t y  t o  monitor any of nine TV camera 
outputs  (one camera a t  each end of payload bay, one i n  
t he  kee l  bay, two per manipulator a m ,  and two por tab le  
co lor  cameras i n  t he  crew compartment). Each of t he  
monitors has the  capab i l i t y  t o  d i sp lay  e i t h e r  the  
output of any s i n g l e  camera o r  t he  outputs  of any 
two cameras simultaneously v i a  sp l i t - sc reen .  
USAGE : 
Used f o r  monitoring payload a c t i v i t i e s ,  crew a c t i v i -  
t i e s ,  and manipulator operat ions;  may be used f o r  
monitoring docking, separa t ion ,  E V A ' S ,  e t c ,  
ANALYSIS USAGE: 
3 5 7677 055,411,413, STS-1 - On whenaver camera 02030100 o r  camera 02040100 
415,417,421, is on 
451,453,455 
STS-2 - On whenever camera 02030100 or? camera 02040100 
is on 
OPS - On f o r  25 min beginning 15 min p r i o r  t o  any 
scheduled docking, and on f o r  t he  durat ion of  any 
scheduled undocking, EVA'S, crew TV opera t ions ,  
docking module opera t ions ,  RMS payload handling 
opera t ions  or  payload bay TV operat ions 
B&W TV MONITOR irk2 35 7677 055,411,413, S'IS-1 - On whenever camera 02030200 o r  camera 02040200 415,417,421, is on 
451,453,455 
STS-2 - On whenever camera 02030200 o r  camera 02040200 
is on 
TABLE A - I 1  . - COL4NUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
-- --. 
OPS - Cn f o r  25 min beginning 15 min p r i o r  t o  any 
scheduled docking, and on f o r  t h e  d u r a t i o n  o f  any 
scheduled undocking, EVA'S, crew TV o p e r a t i o n s ,  
docking module o p e r a t i o n s ,  RMS payload hand l ing  
o p e r a t i o n s  o r  payload bay TV o p e r a t i o n s  
02020 
TV REMOTE CONTROL 
02020000 
REMOTE CONTROL UNIT 40 
0202 1 
VIDEO 9W UNIT 
FUNCTION : 
Provides  t h e  c a p a b i l i t y  f o r  t h e  ground o r  t n e  crew 
t o  remotely c o n t r o l  t h e  f o c u s ,  zoom, pan, .It, and 
iris of t h e  BLW o r  c o l o r  TV cameras. 
USAGE : 
On whenever any BLW o r  c o l o r  TV camera is on.  
ANALYSIS USAGE: 
7677 055,411,413, STS-1 - On concur ren t ly  wi th  any TV camera 
415,417,421, 
451,453,455 Sl3-2 - On concur ren t ly  w i t h  any TV camera 
OPS - On f o r  25 min beginning 15 rnin p r i o r  t o  any 
scheduled docking, and on f o r  t h e  d u r a t i o n  o f  any 
scheduled undocking, EVA'S, crew TV o p e r a t i o n s ,  
docking module o p e r a t i o n s ,  RMS payload handl ing 
o p e r a t i o n s  o r  payload bay TV o p e r a t i o n s  
FUNCTION : 
Provides  t h e  c a p a b i l i t y  t o  r o s t e  s i g n a l s  from v a r i o u s  
TV cameras t o  t h e  TV monitors  o r  v a r i o u s  t r ansmiss ion  
p a t h s .  
USAGE : 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POmR ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS 
0202 1000 




COLOR TV CAMERAS 
02030100 .a 
COLOR TV CAMEM IF1 13 
FUNCTION & USAGE 
% whenever any BLW or  co lo r  TV camera is on. 
ANALYSIS USAGE : 
STS-1 - Same as 02020000 
STS-2 - Same as 02020000 
OPS - Same as 02020000 
FUNCTION : 
Provide t he  c a p a b i l i t y  t o  t ransmi t  c o l o r  TV from 
t h e  crew compartment. The cameras are por tab le  and 
have bu i l t - i n  monitors. The cutput  may be downlinked 
on Ku-Band v i a  t he  TDRS o r  on S-Band FM Direct v i a  
STDN (see  02040); it may a l s o  be viewed on a BLW 
monitor. 
USAGE : 
Used during o r b i t a l  opera t ions  t o  t ransmi t  f l i g h t  
crew a c t i v i t i e s ;  may be used t o  t ransmi t  docking 
and separa t ion  f o r  public/NASA information; may be 
used t o  observe and t ransmi t  payload and manipulator 
operat ions.  
ANALYSIS USAGE : 
STS-1 - Ch during crew TV opera t ions  
STS-2 - Ch during crew TV opera t ions  and RMS 
checkout operat ion.  a with a 402 usage f a c t o r  
during payload bay TV opera t ions  
I D  80/ 
EQU1 WENT DESCRIPTION 
02030200 
COLOR TV CAMERA #2 
02031 P 
n COLOR CAM LENS ASSY'S 
n 
c. 
0203 1 100 
CLR CAM1 LN ASY-SBY 
020311 10 
CLR CAM? i N  mY-l MT 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION 6: USAGE 
- On f o r  25 min beginning 15 min p r i o r  t o  any 
scheduled docking, and on f o r  t he  dura t ion  of any 
scheduled undocking, EVA'S, crew TV opera t ions ,  
docking module operat ions.  On during payload bay 
TV opera t ions  with a 20% usage f ac to r .  
1 1  7677 055.411,413, STS-1 - Same a s  02030100 
STS-2 - Same a s  02030100 
OPS - Same a s  02030100 
FUNCTION : 
Provide capab i l i t y  t o  ad ju s t  zoom, focus, and iris 
on t h e  CCTV camera. The fou r th  motor opera tes  t h e  
co lo r  wheel. 
USAGE : 
The co lor  wheel motor opera tes  continuously when 
the  camera is on. The power consumed by t h i s  motor 
i~ represented by t he  standby mode. The o ther  motors 
~;e:ate occasional ly a s  required.  
ANALYSIS USAGE: 
5 7677 055 ,l!1 1,413, STS-1 - On concurrent ly with camera 02030100 
415,417,421, 
455 STS-2 - On concurrent ly with camera 02030100 
OPS - On concurrent ly with camera 02030100 
8 7677 None Not Used - Usage accounted f o r  by motor #3 
TABLE A-11. -  COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACT1 V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
0203 1 120 
CLR CAM1 LN ASY-2 MT 11 7677 None 
02031 130 
CLR CAM1 LN ASY-3 13 
02031200 




VI CLR CAM 2 LN ASY-1 MT 8 
0203 1220 
CLR CAM 2 LN ASY-2 MT 11 
02031230 
CLR CAM 2 LN ASY-3 MT 13 
r' 02032 





Not Used - Usage accounted f o r  by motor 13 
Same a s  02030:OO except with a 10% usage f a c t o r  
STS-1 - On concurrently with camera 02030200 
STS-2 - On concurrently with camera 02030200 
OPS - On cmcur ren t ly  with camera 0203iU200 
Not Used - Usage accounted f o r  by motor #3 
Not Used - Usage accounted f o r  by motor #3 
Same a s  02030200 except with a 10% usage f a c t o r  
FUNCTION : 
Provide a d isp lay  t o  the portable co lor  TV camera 
operator  t o  a s s i s t  i n  point ing the  camera. It is  
mounted t o  the  top sur face  of the  camera. 
USAGE : 
S;.,me as por tab le  co lor  TV cameras. 
TABLE A - I 1  . - COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
02032 100 
V I E W  FINDER MD:$ 81 4 
02032200 
VIEW FINDER M)N 112 4 
02040 
PAYLOAD EAY TV CAMERAS 
02040 100 
TV CAM B&W FWD PLB 13 
7677 055,411,413, Same a s  component 02030100 
415,417,421, 
455 




Provide t he  capab i l i t y  t o  monitor and t ransmit  TV 
of payload bay a c t i v i t i e s .  'here  is one camera at  
each end of the  payload bay, one a t  t he  wrist and 
elbow j o i n t s  of ezch manipulator arm ( r i g h t  hand 
RMS is k i t t e d ) ,  and provision f o r  one i n  t he  kee l  
bay. 'he output of any one of t he  TV cameras ( see  
02030) may be downlinked on Ku-Band v i a  t he  TDRS 
o r  on S-Band FM Direct  v ia  STDN. Select ion of t he  
camera output t o  be downlinked may be made by e i t h e r  
t he  ground o r  t he  crew. 
USAGE : 
Cameras w i l l  be used a s  required t o  monitor payload 
handling, docking, separa t ion ,  EVA'S, e t c  . 
ANALYSIS USAGE: 
7677 055,417,451, STS-1 - On during payload bay TV a c t i v i t i e s  
453,455 
STS-2 - On during payload bay TV a c t i v i t i e s  and 
during t he  RMS checkout sequence 
TABLE A - I 1  ,- C0r;MUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMINT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
OPS - On during any scheduled EVA'S, mai8ipulator 
opera t ions ,  o r  L:ayload bay TV opera t ions  
02040200 
TV CAI4 COL AFT PLB 13 7677 055,417,451, STS-1 - Same as 02040100 
453,455 
STS-2 - Same a s  02040100 
02040300 
TV CAM B&W-LRMS WRST 13 
02040400 
TV CAM BLW-LRW ELBW 13 
02040500 
TV CAM BhW KEEL BAY 13 
0204 1 
PAYLOAD BAY CAM LENS 
ASSY' S 
OPS - On during any scheduled EVA'S, manipulator 
opera t ions ,  o r  payload bay TV opera t ions  
7637 055,451,455 STS-1 - N/A 
455 
STS-2 - On during RMS checkout sequence 
GPS - On during any scheduled uianipulator operat ions 
o r  payload bay TV opera t ions  
7637 055,451,453, STS-1 - N/A 
455 
STS-2 - Same a s  02040300 
OPS - Same as 02040300 
7677 055,417,451, STS-I - Same a s  02040100 
453,455 
STS-2 - Same a s  02040100 
OPS - Same as 02040100 
FUNCTION : 
Provides t he  capab i l i t y  t o  ad ju s t  zoom, focus,  and 
TABLE A-11.- COMMUNICATIONS SUBSYSTEH 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
e f iris on the  payload bay TV cameras. 
USAGE : 
Some power is required t o  maintain t he  B&W l e n s  u n i t s  
i n  a standby condit ion.  The o the r  B&W l e n s  assembly 
motors a r e  used a s  required during E'kW camera opera t ion  
t o  a d j u s t  zoom, focus,  o r  Lris. The co lo r  wheel 
motor of t he  co lo r  l e n s  assembly operates  continuously 
when the  camera is on. The power consumed by t h i s  
motor is represented by the  standby mode. 
ANALYSIS USAGE : 




BLW CAM LN FWD-1 MTR 3 7677 None Not used - Usage acccdnted f o r  by motor #3 
0204 1 120 
B&W CAM LN FWD-2 MTR 6 7677 None 
0204 1 130 
B&W CAM LN FWD3 MTR 6 7677 055,417,451, 
453,455 
02041200 
TV CAM AFT CLR LN-SB 5 7677 055,417,451, 
453, 455 
Not used - Usage accounted f o r  by motor #3  
STS-1 - Same as 02040100 except with a 30% usage 
f a c t o r  
STS-2 - Same as 02040100 except with a 305 usage 
f a c t o r  
OPS - Same a 3  02040100 except with a 10% usage f a c t o r  
STS-1 - On concurrent ly with camera 02040200 
STS-2 - On concurrent ly with camera 02040200 

L TABLE A-11. -  COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
0204 1400 
BW CAM LNS ELB-SBY 1 7637 None 
with a 10% usage f a c t o r  
STS-1 - N/A 
STS-2 - ~ o t  used (low power) 
OPS - Not used (low power) 
02041410 
B&W CAM LN ELB-1 MTR 3 7637 None Not used - Usage accounted f o r  by motor #3 
0204 1420 





o B&W CAM LN ELB-3 MTR 8 7637 055,451, STS-1 - N/A 
453,455 
STS-2 - On concurrently with camera 02040400 except 
t with a 30% usage f a c t o r  
0204 1500 
B&W CAM LENS KEEL-SBY 1 7677 
02041510 
BLW CAM !3 KEL-1 MTR 3 7677 
02041520 




OPS - On concurrent ly with camera 02040400 except 
with a 10% usage f a c t o r  
Not used (low power) 
Not used - U~age accounted f o r  by motor #3 
llot used - L..S& '.,c*dounted f o r  by motor Y 3  
0204 1530 
B&W CAM LN KEL-3 MTR 8 7677 055,417,457, STS-1 - On concurrently with camera 02040500 except  




I D  NO/ POWER 
EQUIPMENT DESCRIPTION (VATTS) EFF 
02050 
PAN TILT ASSY'S 
02050 100 
PAN TILT ASY FWD SBY 1 7677 
02050 1 10 
PAN TLT ASY FWD-1 MT 3 7677 
02050 120 
PAN TLT ASY FWD-2 MT 6 7677 





COMMUNICATIONS SUBSYSTEM 1 
FUNCTION & USAGE 
STS-2 - On concurrently with camera 02040500 except 
with a 30% usage f a c t o r  
OPS - On concurrently with camera 02040500 except 
with a 10% usage fac tc i ,  
FUNCTION : 
Provide the  capab i l i t y  f o r  the -- CL- ----- 
t o  remotely con t ro l  pan and tirr, UL eacn or me 
TV cameras i n  the  payload bay. 
USAGE : I 
> Units a r e  powered t o  the standby mode whenever 
assoc ia ted  camera is on. It is est5--'-' " 
power usage, required while dr iv ing ,  ,,,, ,,,uK. 
approximately 20% of the  time. 
ANALYSIS USAGE: 
Not used - (low power) 
Not used - Usage accounted f o r  by motor #2 
STS-1 - On concurrent ly with camera 02040100 except 
with a 20% usage f a c t o r  
STS-2 - On concurrent ly with camera 02040100 except . 
with a 20% usage f a c t o r  
OPS - On concurrently with camera 02040100 except 
with a 104 iinaca f'-n+n- 
rumbea ~ n a c  the  peak 
.A 1 1 An-..- 
TABLE A-11.-  COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
02050200 
PAN TILT ASY AFi' SBY 1 7677 None 
0205021 0 
PAN TLT ASY AFT-1 MT 3 7677 None 
Not used (low power) 
Not used - Usage accounted f o r  by motor 1 2  
02050220 
PAN TLT ASY AFT-2 MT 6 7677 055,417,451, STS-1 - On concurrent ly with camera 02040200 except  
453,455 with a 20% usage f a c t o r  
STS-2 - On concurrent ly with camera 02040200 except  






PAN TLT ASY KEEL-SBY 1 
020503 10 
PAN TLT ASY KEL-1 MT 3 
02050320 
PAN TLT ASY KEL-2 MT 6 
02050400 




OPS - On concurrent ly with camera 02040200 except  
with a 10% usage f a c t o r  
Not used (low power) 
Not used - Usage accounted f o r  by motor Y2 
STS-1 - On concurrent ly with camera 02040500 except  
with a 20% usage f a c t o r  
STS-2 - On concurrent ly with camera 02040500 except  
with a 20% usage f a c t o r  
OPS - On concurrent ly with camera 02040500 except  
with a 10% usage f a c t o r  
STS-1 - N/A 



































































































































TABLE A-11.- CO~NICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OPS - Saoa as component 02040100 except with 255 usage 
factor 
020600 10 
VIDEO TP RECORD-STBY 3 
02074 
R W  REMOTE 
VIDEO SWITCH 
I 
i ? 02074000 
H 
n 




NTWK SIC PROCESSORS 
7677 None 
7637 None 
Not used - Usage accounted for in operate mode 
FUNCTION: TBD 
USAGE: TBD 
ANALYSIS USAGE : 
STS-2 - llot used (low power) 
OPS - Not used (low power) 
FUNCTION -; 
Provide the interface signal processing of operational 
digital data for S-Band PM and Ku-Band reception 
and transmission. They also provide the fixed 128 
KBPS operational data interleaved with digitized 
voice for recording and a hardlined output of voice 
and data (time-shared with RE) for GSE access. The 
two units are redundant. 
USAGE : 
One on continuously throughout all missions; only 
one wiil be cn at a time. 
ANALYSIS USAGE : 
TABLE A-11.-  COMMUNICATIONS SUBSYSTEM 
ACTIVITY 
BLOCKS 
I D  NO/ 
EQUIPMENT DESCRIPTION 
POWER 
(WATTS ) EFF FUNCTION & USAGE 
02080 loo 
NTWK SIG PROCESSOR 1 Not used (redundant equipment) None 
02080210 
NTWK SIG PROCESSOR 2 On from pwr x f r  i n t  t o  EOM I 02 100 
S-BND PLD SWITCH (COAX) FUNCTION : t 
Provides the  capab i l i t y  t o  switch Payload In t e r roga to r  
1 o r  2 t o  t h e  Payload antenna. This is a l a t ch ing  
switch which requi res  only momentary power t o  operate .  
USAGE : I 
Momentary usage only. 
ANALYSIS USAGE : 
Not used (energy i n s i g n i f i c a n t )  
02 100000 






S-BAND FM XMITRS 
i 
i 
FUNCTION : 1 
Provide FM transmission of e i t h e r  Main Engine da ta ,  
TV, recorder  dumps, o r  P/L da ta  t o  ground s i t e s  d i r e c t .  
Downlink se l ec t ion  is cont ro l led  by ground command I 
o r  by the  crew. The two u n i t s  a r e  redundant and 
only one w i l l  be on a t  a time. 
USAGE : 
One on from 20 min p r i o r  t o  launch u n t i l  i n se r t i on ;  I 
one on on-orbit as required f o r  recorder  dumps, TV, 
o r  clde-band P/L data .  One may be on during descent 
f o r  s p e c i f i c  payload requirements. Estimated ground 
s i t e  coverage is 22 - 24%. 
TABLE A-11.-  COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
02110100 
S-BND FM XMITR 81 
02110210 
S-BND FM XMITR #2 
P 
H 02120 
w S-BND FM S I G  PROC 
I-' 
m 
ANALYSIS USAGE : 
76 7677 055,105,123, On from pwr x f r  i n t  t o  i n s e r t i o n ,  on with a 15% usage 
211,411,413, f a c t o r  from i n s e r t i o n  t o  deorb i t .  Increase  t o  a 50% 
415,417,421 , usage f ac to r  fo r  25 min, beginning 15 min p r i o r  t o  any 
451,453,455 scheduled docking, and f o r  t he  dura t ion  of any sched- 
uled undocking, EVA'S, crew TV opera t ions ,  manipulator 
opera t ions ,  payload bay TV opera t ions ,  RMS checkout 
a c t i v i t i e s  or docking module operat ions 
021 20000 
S-BND FM SIG PRO-OR? 5 
74 7677 None Not used (redundant equipment) 
FUNCTION : 
Provides ampl i f ica t ion ,  impedance matching, and d a t a  
s e l e c t i o n  f o r  t he  da t a  i npu t s  t o  t he  S-Band FM Trans- 
mi t t e r .  It a l s o  provides a hardl ined output  o f  t h e  
da t a  fo r  GSE access .  This u n i t  is i n t e r n a l l y  redundant 
(two i n  one box) with each redundant sub-unit powered 
from a d i f f e r e n t  bus. 
USAGE : I 
One on when an FM Transmit ter  is on o r  when hardl ined i ! 
da t a  is required during pre-launch. 
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  i n se r t i on ,  on with a 15% usage 
f a c t o r  from i n s e r t i o n  t o  deorb i t .  Increase  t o  a 50% 
usage f a c t o r  f o r  25 min, beginning 15 min p r i o r  t o  any 
scheduled docking, and during any scheduled undocking, 
EVA'S, crew TV opera t ions ,  manipulator opera t ions ,  
payload bay TV operat ions,  RMS checkout a c t i v i t i e s  
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
or docking module operations 
02120010 
S-BND FM SIG PRO-GND 
02130 
S-BND XPCGDERS 
021 30 100 
S-BND XPNDR #I-DIRECT 64 
6 7677 None Not used (GSE power) 
FUNCTION: 
Provide S-Band RF reception and transmission paths 
for operational voice, data, c~mmands, ranging, and 
doppler (1 and 2 way). This unit downlinks the data 
required for the ground to assist the crew in achieving 
manual acquisition of TDRS Ku-Band. The two units 
are redundant. 
USAGE : 
Direct Mode - One on for direct transmission to STDN/ 
SGLS when TDRS is not available. 
TDRS Mode - One on for transmission through the TDRS 
during Ascent/Descent. One on continuously on-orbit 
when the Ku-Band System is not available or is in 
the Radar Mode. One on for approximately 12 midrev- 
olution regardless of Ku-Band status to permit ranging 
through the TDRS. 
Receive Mode - One on continuousLy on-orbit when 
tbe Ku-Band System is the prime communications link. 
ANALYSIS USAGE: 
7677 None . . OFT - Not used 
OPS - Not used 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (MATTS) EFF BLOCKS FUNCTION & USAGE 
S-BNI) XPNDR #I-TDRS 41 7677 None Not used 
02130120 
S-BND XPDR# 1 -RECEIVE 31 
0213021@ 
S-BND XPNDR I2-DIRECT 64 
7077 None Not used 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - Not used 
021 30220 
S-BND XPNDR I2-TDRS 41 7677 109 , 123,405 , OFT - Not used 
409,411,413, 
435,437,457 OPS - On from pwr x f r  i n t  t o  30 ses a f t e r  r a d i a t o r  
deployment (switch t o  KU-Band System operat ion)  
from PLB Doors c lo se  i n i t i a t i o n  t o  EOM; from 1 
h r  p r i o r  t o  NCC,  during rendezvous, u n t i l  10 min 
a f t e r  docking; and from 15 min p r i o r  t o  undocking 
u n t i l  t he  end of t h e  separa t ion  burn 
02130230 
S-BND XPDRY2-RECEIVE 31 
02 140 
S-BND PWE AMP ASSY 
Note: Ranging operat ion not  simulated because of 
neg l ig ib l e  energy impact 
OFT - Not used 
OPS - On continuously on-orbit  except when t h e  TDRS 
Mode .is on 
FUNCTION : 
Provides RF power ampl i f ica t ion  or" t h e  S-Band Trans- 
ponder downlink. The asserobly conta ins  dual. power 
amp l i f i e r s  powered from separa te  buses. Gnly one 
u n i t  may be i n  Operate a t  a time, t h e  second u n i t  
may be i n  Standby. 
- -..-_I_ 7 -  r - - - , , - , -  . 
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TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPiYENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
02140100 
S-BND PWR AMP 1-OPR 
02140110 
S-BND PWR AMP 1 -SBY 
02140210 
S-BMI PWR AMP 2-OPR 
7677 None 
One u n i t  i n  Operate and one i n  Standby during ascent  
and descent.  After  TDRS a v a i l a b i l i t y  one u n i t  w i l l  
a l s o  be used on-orbit.  It w i l l  be operated i n  Standby 
while the  Transponder is i n  Receive and w i l l  be 
switched t o  Operate when t h e  Transponder is switched 
t o  the  TDRS mode fo r  downlink o r  ranging. 
ANALYSIS USAGE : 
Not used 
On from pwr x f r  i n t  t o  30 sec  a f t e r  r ad i a to r  deploy- 
ment, and from PLB Doors c lose  i n i t i a t i o n  t o  EOM 
OFT - On from pwr x f r  i n t  t o  30 sec  a f t e r  r ad i a to r  
deployment; on from PLB Doors c lose  i n i t i a t i o n  
t o  EOM 
OPS - On from pwr x f r  i n t  t o  30 sec  a f t e r  r ad i a to r  
depl.oyment (switch t o  Ku-Band system opera t ion) ;  
cyc les  from then u n t i l  10 h r s  a f t e r  open i n i t i a t i o n  
with a 45 inin period and a 13% duty cyc le  t o  s imulate  
TDBS ranging; on with a 17.5% usage f a c t o r  during 
reGainder of on-orbit s t ay  (except during 
rendezvous); on from 1 h r  p r io r  t o  NCC, during 
rendezvous, u n t i l  10 min a f t e r  docking; from 15 min 
p r io r  t o  undocking u n t i l  t he  end of t he  separa t ion  
burn; and from PLB Doors c lose  i n i t i a t i o n  t o  EOM 
Note: The 17.5% usage on-orbit accounts f o r  t he  
ranging and the  intervening standby mode 
power consumption 
TABLE 8-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WAI'TS) EFF BLOCKS FUNCTION & USAGE 
021 40220 




I S-BAND PREAMF ASSYS 




OFT - Not used 
OPS - On from 30 sec a f t e r  r ad i a to r  deployment u n t i l  
10 h r s  a f t e r  open i n i t i a t i c n ,  o f f  t h e r e a f t e r  
Note: Power consumption f o r  remainder of m-orb i t  
standby mode usage is accounted f o r  by operate  
mode usage 
FUNCTION: 
Operate Mode - Provides ampl i f ica t ion  of received 
S-Band s igna l s  going t o  the  S-Band Transpander. 
The assembly conta ins  dual ampl i f i e r s  powered f 3m 
separa te  buses. Only one un i t  may be i n  operate  
a t  a time. 
Operate S t a r tup  Mode - Includes the  10 watt hea ter  
which is used t o  heat  t he  u n i t  t o  t he  operat ing temp- 
e r a t u r e  and the  f u l l  operate  mode e l ec t ron ic s .  
;itandby Mode - Provides opera t iona l  capab i l i t y  within 
10 seconds. 
Standby S ta r tup  Mode - Includes t he  10 watt hea t e r  
which is used t o  hea t  t he  ur,it t o  t he  operat ing temp- 
e r a tu re  and the  Standby mode e l ec t ron ic s .  
USAGE : 
Operate Mode - One u n i t  w i l l  be i n  Operate during 
ascent  and descent.  When TDRS coverage is ava i l ab l e ,  
one u n i t  w i l l  be i n  t he  operate  mode continuously. 
TABLE A - I 1  . - COMMUNICATIONS SWSYS TEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Operate S tar tup  Moae - lhis power l e v e l  w i l l  only be 
drawn if the  u n i t  is switched d i r e c t l y  from o f f  t o  
operate  without f i r s t  switching t o  standby. 
Standby Mode - One u n i t  w i l l  be i n  Standby during 
ascent  and descent t o  ensure a backup capab i l i t y  
i n  the  event t h a t  t he  primary un i t  f a i l s .  
Standby Star tup  Mode - This power l e v e l  w i l l  be drawn 
u n t i l  t he  un i t  reaches operat ing temperature (10 min 
2. <', 
max) a f t e r  being i n i t i a l l y  switched from of f  t o  stand- 
by. 






S-BD PREAMP 1-SBY SU 20 
02150130 
S-BD PREAMP 1-STBY 14 
021 50200 
S-BD PREAMP 2-OPR SU 34 
7677 None Not used 
7677 None Not used 
7677 None Not used 
7677 051,103,109, SE-1  - On from pwr x f r  int u n t i l  10 min a f t e r  OMS-2, 
401,433 from 1 hr p r i o r  t o  u n t i l  10 min a f t e r  rehearsa l  
deo rb i t ,  and from 1 hr pr io r  t o  deorb i t  u n t i l  EOM 
7677 None 
STS-2 - On from pwr x f r  int u n t i l  10 min a f t e r  OMS-2, 
and from 1 hr p r i o r  t o  deorb i t  u n t i l  EOM 
OPS - On from pwr x f r  i n t  u n t i l  10 min a f t e r  OMS-2, 
and from 1 hr p r i o r  t o  deorb i t  u n t i l  EOY 
Not used 
TABLE A - 1 1  . - COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAG 
02150210 
S-BD PREAMP 2-OPR 20 7677 051,103,107, STS-1 - On f r m  pwr x f r  i n t  u n t i l  10 oin a f t e r  OW-2, 
109,401,433 from 1 hr p r i o r  t o  u n t i l  10 min a f t e r  rehearsa l  
deorb i t ,  and from 1 hr  p r i o r  t o  deorb i t  u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  u n t i l  10 min a f t e r  OMS-2, 
and from 1 hr p r i o r  t o  deo ' b i t  u n t i l  EOM 
OPS - On from pwr x f r  i n t  t o  EOM 
02150220 
S-BD PREAMP 2-SBY SU 20 
02 150230 
S-BD PREAMP 2-STBY 'I 4 
02160 






Provides the  capab i l i t y  t o  switch t h e  PM transponders 
between the four  PM antennas and the  FM t ransmi t te rs  
between the two FM antennas. 'Ihere a r e  two power 
suppl ies  f o r  the PM switch and two f o r  the FM switch, 
a l l  of which a r e  powered continuously. The switches 
may be cont ro l led  automatical ly through the  GPC' s 
o r  by crew or  ground comand. The switches a r e  
l a t ch ing  and requi re  only momentary power t o  operate .  
USAGE : 
The power suppl ies  a r e  on continuously throughout 
a l l  missions. 'be  PM and FM switches a r e  actuated 
during each STDN s t a t i o n  pass f o r  100 m s  a t  each 
AOS and U S .  
ANALYSIS USAGE : 




S-BND ANT SW ASY-QES 
02166010 
S-BND ANT SW ASY-R4 
021 60020 





(WATTS) EFF BLOCKS FUNCTION L USAGE 
1 7637 None Not used  lo^ power) 
35 7677 None Not used (mom-lritary power) 
15 7 c -  ,u17  None Not used (momentary power) 
0217010D 
TACAN 111 SEARCH 
FUNCTION : 
Provide s l a n t  range and magnetic bearing, t o  ground 
beacon. Data from the  t h ree  u n i t s  a r e  voted i n  t h e  
GPC and u t i l i z e d  t o  update the s t a t e  vector  and t o  
drive the Horizontal S i tua t ion  Indica tors  v i a  a DDU. 
Also receives and decodes an i d e n t i t y  tone from the 
ground s t a t i o n  and provides a corresponding audio 
output  t o  the  intercom. 'Ihe search mode represents  
the power consumed when the  un i t  has not achieved 
l'lockll with a ground beacon. 
USAGE : 
A l l  on from pwr x f r  i n t  t o  i n se r t i on  p lus  15 min 
t o  support RTLS abor t s .  A l l  on from the  beginning 
of deorb i t  preparat ions u n t i l  sometime a f t e r  s t o p r o l l .  
During STS 1 and 2 ,  a l l  w i l l  remain on u n t i l  t h e  
GO/NO GO fo r  24 hrs  of f l i g h t .  When on, the un i t s  
w i l l  be i n  the  search mode 'mtil TACAN acqu i s i t i on  
a t  approximately 10 min p r i o r  t o  touchdawn. 
ANALYSIS USAGE: 
7677 123,211,401 STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus 2 h r s  40 
433,501,503 min, from 6.0 h r s  p r io r  t o  u n t i l  the end of de- 
o r b i t  rehearsa l ,  and from 6.0 h r s  p r i o r  t o  deorb i t  
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) EFE' BLOCKS FUNCTION & USAGE 
1 u n t i l  en t ry  i n t e r f ace  p lus  20 min 
S T S - 2  - On from pwr x f r  i n t  t o  OMS-2 p lus  2 h r s  40 
min, and from 6.6 h r s  p r i o r  t o  deorb i t  u n t i l  en t ry  
i n t e r f ace  p lus  20 min 
O P S  - On from pwr x f r  int t o  i n se r t i on  p lus  15 min 
and f r o m  3.0 h r s  p r i o r  t o  deo rb i t  u n t i l  en t ry  inter- 
face  plus 20 min 
02170110 
TACAN #l XMIT/REC 1 50 7677 503,505 On from ent ry  i n t e r f ace  p lus  20 min u n t i l  EOM 
02 1 70200 
TACAN #2 SEARCH 160 
02170210 
TACAN $2 XMIT/REC 150 
021 70300 
TACAN #3 SEARCH 160 
02170310 
TACAN $3 XMIT/REC 1 53 
021 90 
MSBLS DCDR ASSY 'S 
7677 123,211,401, Same as 021 70100 
433,50 1,503 
7677 123,211,401, Same as 02170100 
433,501,503 
7677 503,505 Same as 02170110 
FUNCTION : 
Operate in conjunction with t h e  MSBLS RF Assemblies 
, t o  determine the  e leva t ion  angle,  azimuth angle  and 
range of t he  Orbi te r  wi th  respec t  t o  t he  landing 
s i t e .  Data from the  t h ree  u n i t s  a r e  voted in  t he  
GPC and u t i l i z e d  t o  update the  s t a t e  vector  and t o  
d r ive  t h e  Horizontal S i tua t ion  Ind ica to r s  v i a  a DDU, 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
-- 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFP BLOCKS FUNCTION & USAGE 
1 USAGE : 
MSBLS DCDR ASSY 11 55 
021 90200 
MSBIS DCDR ASSY #2 57 
02190300 
MSBU DCDR ASSY #3 52 
G2200 
MSBLS RF ASSY'S 
None a r e  on during ascent  except t o  support AOA abo r t s  
a t  approximately 1 h r  7 min a f t e r  l i f t - o f f .  A l l  on 
from the  beginning of deorb i t  preparat ions u n t i l  
sometime a f t e r  s t op ro l l .  
ANALYSIS USAGE : 
7677 11 1,433,505 STS-1 - On from 6.0 h r s  p r i o r  t o  u n t i l  t h e  end o f  
deo rb i t  r ehea r sa l ,  and from 6.0 h r s  p r i o r  t o  deorb i t  
u n t i l  s t o p r o l l  p lu s  6 mtn 30 see  
STS-2 - On from 6.0 h r s  p r i o r  t o  deorb i t  u n t l l  stoproLl 
p l u s  6 min 30 s e c  
OPS - On from 3.0 h r s  p r io r  t o  deorb i t  u n t i l  s t o p r o l l  
p l u s  G min 30 s e c  
7677 11 1,433,505 Same as 02190100 
FUNCTION: 
Operate i n  canjunction with t he  MSBLS Decoder Assem- 
b l i e s  t o  determine the  e leva t ion  angle,  azimuth angle  
and range of  the  Orbi te r  with respec t  to the  landing 
site. 
USAGE : 
TABLE A - I 1  . - COMMUNICATIONS SUBSYSTEM 
II) NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
None are on during ascent  except t o  support AOA a b o r t s  
at approximately 1 h r  7 min a f t e r  l i f t  o f f .  A l l  on 
from the  beginning of deorb i t  p repara t ions  u n t i l  some- 
time a f t e r  s t o p r o l l .  
ANALYSIS USAGE : 
02200 100 
ESBLS RF ASSY XI 15 7677 11 1,433,505 STS-1 - On from 6.0 h r s  p r i o r  t o  u n t i l  t he  end of 
deorb i t  rehearsa l ,  and from 6.0 h r s  p r i o r  t o  deo rb i t  
u n t i l  s t o p r o l l  p lus  6 min 30 s ec  
STS-2 - On from 6.0 h r s  p r i o r  t o  deorb i t  u n t i l  
s t o p r o l l  p lus  6 min 30 s e c  
OPS - On from 3.0 h r s  p r i o r  t o  deorb i t .  u n t i l  s t o p r o l l  
p lu s  6 min 30 sec  
02200200 
MSBLS RF ASST #2 16 7677 111,433,505 Same as 02200100 
02200300 
HSBLS RF ASSY #3  15 7677 11 1 , 4 3 3 , 5 9  Same a s  02200100 
02210 
RADAR ALTIMETERS FUNCTION : 
Provide accura te  a l t i t u d e  da t a  to  the DPS and t o  
5ne A V V I  v i a  a DDU during t he  f i n a l  landing phase. 
USAGE : 
Provides usefu l  da ta  during descent from 5000 f t  
. t o  touchdown. Both on from pwr x f r  i n t  t o  i n s e r t i o n  
p lu s  15 min t o  support RTLS abo r t s .  Both on from 
the  beginning of deorb i t  p repara t ions  u n t i l  sometime 
a f t e r  s t o p r o l l .  During SIS 1 and 2, a l l  w i l l  remain 
on u n t i i  t he  GO/NO GO f o r  24 h r s  of f l i g h t .  
-- 
TABLE A - I 1  . - COMMUNICATIONS SUBSYSTEM 
a 
1 
L .  ID NO/ POWER ACTIVITY 
i EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
02210100 
RADAR ALTIMETER 111 23 7677 111,123,211, STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus 2 h r s  40 min, 
401,433,505 from 6.0 h r s  p r i o r  t o  u n t i l  the  end of deorb i t  
r ehea r sa l ,  and from 6.0 h r s  p r io r  t o  deorb i t  u n t i l  
s t o p r o I l  p lu s  6 min 30 s e c  
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  2 h r s  40 
min, and from 6.0 h r s  p r i o r  t o  deorb i t  u n t i l  
stopover plus 6 min 30 sec  
OPS - On from pwr x f r  i n t  t o  i n se r t i on  plua S 
w 
15 min and from 3.0 h r s  p r i o r  t o  deorb i t  u n t i l  
H s t o p r o l l  p lus  6 min 30 sec  
h) 
u 02210200 
RADAR ALTIMETER 112 2 3 7677 111,123,211, Same as 02210100 
401,433,505 
02220 
UHF XCVRS FUNCTION : 
UHF ATC/EVA XCVR - A system of t h r ee  t r ansmi t t e r s  and 
four  rece ivers  which operate  i n  t h r ee  d i f f e r e n t  modes. 
The system provides simplex voice comunicat ion 
between the  Orbi te r  and both the chase planes and 
the  ground, and duplex communication between the  
Orbi te r  and EVA crewmen. It a l s o  receives data  from 
the  EMU f o r  r e l ay  t o  t he  ground. The EVA mode u t i l i z e s  
one xmtr and two rcvrs ,  the ATC REC mode u t i l i z e s  . 
one xmtr (keyed) and one r cv r ,  and t h e  ATC XMT/REC mode 
u t i l i z e s  one xmtr (keyed) and two rcvrs .  
UHF XCVR - A s tandard ATC t ransce iver  providing simplex 
voice communication between the  Orbi te r  and both 
--. 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
t h e  chase planes and the  ground. It is u t i l i z e d  
f o r  those missions flown p r i o r  t o  t he  a v a i l a b i l i t y  
of  t h e  ATC/EVA XCVR. 
USAGE : 
EVA - On from pre-EVA checkout u n t i l  approximately 
1 hr  post-EVA. (Rsf. 02220000) 
02220000 




UHF ATC/EVA XCVR-REC 
ATC REC - On from pwr x f r  i n t  u n t i l  post- insert ion 
power down and from deorb i t  preps power up u n t i l  
EOM, except when i n  ATC XMT/REC. (Ref. 02220010) 
ATC XMT/REC - On about 50% of t he  time from pwr x f r  
i n t  u n t i l  post- insert ion power down and Prom deorb i t  
preps power up u n t i l  EOM. (Ref. 02220020) 
UHF XCVR - On about 50% of the  time from pwr x f r  
i n t  u n t i l  post- insert ion power down and from deorb i t  
prep power up u n t i l  EOM (Ref. 02220110) 
ANALYSIS USAGE : 
OFT - N/A 
OPS - On from 1.0 h r  p r i o r  t o  any scheduled EVA 
u n t i l  1.u h r  post-EVA 
120 7617 109,123,211 OFT - N/A 
7617 None 
OPS - Oc with a 62.5% usage f a c t o r  from p r  x f r  i n t  
t o  i n s e r t i o n  p lus  15 min, and from deo rb i t  minus 
30 min t o  EOM 
Not used - Energy accounted f o r  by XMT/REC mode usage 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
02220 110 
UHF XCVR-XMT/REC 9 3 0077 051,109,123, STS-1 - On with a 62.54 usage f a c t o r  from pwr x f r  
211,433 i n t  t o  i n se r t i on  plus 15 min, from 30 min p r io r  
t o  u n t i l  15 m i n  a f t e r  rehearsa l  deorb i t ,  and from 
30 min p r io r  t o  deorb i t  u n t i l  EOM 
STS-2 - On with a 52.5% usage f a c t o r  from pwr x f r  
i n t  t o  i n se r t i on  plus 15 min, and from 30 min p r i o r  
t o  deorbi t  u n t i l  ECM 





0077 None Not used - Energy accounted fo r  by XMT/REC mode usage 
FUNCTION : 
Encrypt downlink time d iv is ion  multiplexed 'IM and 
d i g i t a l  voice and decrypt uplink time d iv is ion  multi- 
plexed M and d i g i t a l  voice. 'Ihe two u n i t s  a r e  re -  
duneant. 
USAGE : 
One on continuously throughout a l l  DOD missions 'and 
mixed mlssions when DOD payload is ac t ive .  When 
not  on, u n i t s  must be i n  standby t o  r e t a i n  the i n t e r n a l  
memory. 
02280100 
COMSEC UtiIT 11 2 25 
02280 I 10 
COMSEC UNIT #I  STJ3Y 2 
ANALYSIS USAGE : 
i: 
I ,  ). 7677 101 ' ' On from pwr xfr i n t  t o  EOM on DOD missions 
! 
7677 None Not used f redundant equipment) 
LA 
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TABLE A-11 . -  COMMUNICATIONS SUBSYSTElY 
I D  NO/ POWER ACTIVITY i 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
* 
02280200 P 
COMSEC UNIT #2 25 7677 None Not used (redundant equipment) f 
02280210 8 
COIMSEC UNIT f2 STBY 2 7677 101 On from pwr x f r  i n t  t o  EOM on DOD missions t 
02290 i 
PLD INTERROGATOR FUNCTION : TBD S 
CONTROLLERS i .  
' 1  
USAGE: TBD 2: " 
! i 
I I 
02290 100 ANALYSIS USAGE: TBD 1 
PLD INTR ill CNTL PWR 2 7603 None 
PLD INTR /I2 CNTL PWR 2 7603 None Not used - (Redundant equipment) 
02300 
PL9 INTERROGATORS FUNCTION : 
Provide an S-Band RF t ransmi t te r  and rece iver  f o r  
t ransmi t t ing  commands t o  and rece iv ing  TM from pay- 
loads. The commands may or ig ina t e  from the  ground 
o r  t h e  Orbi ter .  
The TM 'is downlinked v i a  t he  Payload Signal  Processors  
through t h e  Payload Data In te r leaver .  The two u n i t s  
are redundant. 
USAGE : 
One on a s  required t o  support PF payload a c t i v i t i e s .  
Only one u n i t  is on a t  a time. 
ANALYSIS USAGE: 
# * 
> * '  -. 
1 -** 
#f 
-- ---* - -- -- - .- - ~----.-*-- =-,L- -A -L4 A --- -- - & . --- a &--.,-d&- . 
TABLE A-11,-  COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
02300 100 
PLD INTERROGATOR #1 113 7603 None 
023002 10 
PLD INTERROGATOR #2 113 7603 None 
02310 
PLD SIG PROCESSORS 
Not used (usage TBD) 
Not used (redundant equipment) 
Perform r a t e  buffer ing of  commands being sen t  tc 
payloads v i a  t h e  Payload In te r roga tor .  Demodulate, 
b i t  sync, frame sync, and t r ans fe r  da ta  received 
from payloads t o  t h e  Payload Data In te r leaver .  
USAGE : 
One on when the  assoc ia ted  Payload In t e r roga to r  is 
on t o  support RF payload a c t i v i t i e s  ( s ee  023001, 
and one on t o  support c e r t a i n  at tached payloads. 
I ANALYSIS USAGE: 
02310100 
PLD SIC PROCESSOR 11 32 7603 None 
02310210 
PLD SIC PROCESSOR #2 32 7603 None 
024 'i 0 
AUDIO CENTERS 
Not used (usage TBD) 
Not used (usage TBD) 
FUNCTION : 
Provide crew con t ro l  of voice intercom, RF in t e r f aces ,  
and hardlined access terminals; rou tes ,  switches, 
' and con t ro l s  voice access  t o  t h e  RF l i nks .  This 
u n i t  is i n t e r n a l l y  redundant (two i n  one box) with 
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TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION 8 USAGE . 
02420500 
AUDIO TERM UNIT-ARLK Y 
305,401,403, 
405,409,411, STS-2 - Same a s  02420100 
413,4339451 1 
453 OPS - On from OMS-2 t o  OMS-2 p lus  1 h r ,  from 30 min 
p r i o r  t o  any RCS maneuver performed from the  aft  
s t a t i o n  through the  post  burn powerdown, from 1 
h r  p r i o r  t o  NCC through t h e  completion of rendezvous, 
f o r  t he  dura t ion  of s ta t ionkeeping,  dockin&, un- 
docking, from 30 min p r i o r  t o  payload rela,ase u n t i l  
payload r e l ea se ,  from payload cap ture  t o  payload 
cap ture  p lus  40 min, and from 3 h r s  p r i o r  t o  deo rb i t  
u n t i l  deorb i t .  For crew s i z e s  g r e a t e r  than 3, 
it is a l s o  on from pwr x f r  i n t  t o  OMS-2 and from 
deo rb i t  t o  EOM. For crew sizes g r e a t e r  than 3 
on a s i n g l e  s h i f t  o r  6 on a two s h i f t  schedule, 
i t  is a l s o  on during t he  c 'ew workday. 
7677 415,417,419 On from 3.0 h r s  p r i o r  t o  any scheduled EVA u n t i l  
1.0 h r  post  EVA. For s a t e l l i t e  refurbishment 
missions - on during any scheduled docking module 
opera t ions  
02420600 
AUDIO TERM UNIT-OS 4 0077 None 
02420700 
AUDIO TriilM UNIT-MD #I  4 7677 101,103,109, 
401,429,433 
Not used - Crew opt ion on o r b i t  
Usage is a func t ion  of crew s i z e  and s h i f t  de sc r ip t i on ,  
a s  follows: 
Two crewmen - On during crew s l eep  per iods  
Three crewmen/single s h i f t  - On during crew s l e e p  
per iods  
Three crewmen/two s h i f t  - Not used 
TABLE A-11.-  COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACT! VITY 
EQUIPMENT DESCRIPTION (XATTS) EFF BLUCKS FUNCTION & USAGE 
Pour cremen/single s h i f t  - On during crew sleep 
p e ~ i o d s  
Four crewmen/two s h i f t  - Not used 
C I Five oremen/single s h i f t  - On from pwr x f r  i n t  t o  EOM 
i Five crewmen/two s h i f t  - On from pwr x f r  i n t  t o  OMS-2 




G Six crewmen - Same a s  f ive  crewmen/two s h i f t  
k 
! Seven or  nore crewmen - Same a s  f ive  crewmen/two ?- 
GI s h i f t  t 
i !=' W .c. 02420800 p, AUDIO TERM UNIT-MD lf2 4 0077 None Not used - Crew opticn on o r b i t  
D 
02470 
SPEAKER MIKE UNITS FUNCTION : 
Provide simplex voice communications, broadcast pasing, 
and C&W alarms without t h s  use of a headset. There 
is one a t  the a f t  s t a t ion  and one i n  the mid-deck 
area. Each Speaker Mike requires an Audio Termfnal 
Unit. 
USAGE : 
Both on with approximately 80% usage on-orbit. Off 
during ascent and descent. 
ANALYSIS USAGE: 
02470 100 
SPKR MIKE UNIT  - OS 2 7677 051,401,403, On from OMS-2 t o  deorbit during crew workday wi th  
433 an 80% usage fac tor .  
TABLE A-11.- COMNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
02470200 
SPKR MIKE IWT-MID DK 2 On from OMS-2 t o  deo rb i t  with an 805 usage f a c t o r  
02480 
AUDIO INTERFACE 
LTITS FUNCTION : 
Provide an i n t e r f a c e  between crew helmets and audio  







AUDIO INTF UNIT-PLT <1 
02480200 






On whenever crew a r e  wearing helmets. 
ANALYSIS USAGE : 
Not used (low power) 
Not used (low power) 
FUNCTION : 
Provide an i n t e r f a c e  between headsets  and audio  
terminal  un i t s .  
024901 00 
HDSET INTF UNIT-PLT 1 7677 None 
USAGE : 
On throughout crew 'jorkday. 
ANALYSIS USAGE : 
Not used (low power) 
i 
-_ -- -.u - - d Y P  -_PY- - . 
- '  
TABLE A-11.-  COMMUNICATIONS SUBSYSTEM 
19 NO/ POWER ACTIVITY 
EQUIPMENT D E S C R I P T I O N  (WATTS, EFF BLOCKS FUNCTION & USAGE 
02490200 
HDSET INTF UNIT-CMDR 1 7677 N o n e  N o t  used ( l o w  p o w e r )  
0249 1 
MULTIPLE W I D S E T  
ADAPTER FUNCTION : TBD 
USAGE : 
O n  f r o m  p w r  x f r  i n t  t o  EOM. 
ANALYSIS USAGE : 
0249 1000 





GLOBAL P O S I T I O N  S Y S  
RE CEIVERS/PROCESSORS 
02500 100 
G P S  RCVR/PROC ASY1 80 3000 101 
02500200 
G P S  RCVR/PROC ASY 2 80 
02500300 
G P S  RCVR/PR'IC ASY 3 80 
FUNCTION: TBD 
USAGE : 
O n  continuously f r o m  p o w e r  x f r  i n t  t o  EOM w h e n  
i n s t a l l e d  
ANALYSIS  USAGE: 
OFT - N/A 
O P S  - O n  from p o w e r  xfr i n t  t o  EOM 
3000 101 S a m e  as 02500100 
02500400 
G P S  RCVR/PFOC ASY 4 80 3000 101 S a m e  as 02500100 
TABLE A-11.-  COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPLENT DESCRITTIOlI (WATTS) EFF BLOCKS FUI:Z?'ID!: & USAGE 
025 10 
. GLOBAL POSITION SYS 
L .  
I PREAMP ELECT ASY 
02510100 







GPS PREAMP ELECT - LR 2 3000 101 
0251 0300 
GPS PREAMP ELECT - UC 2 3000 101 
02510400 
GPS PREAMP ELECT - LC 2 3000 101 
0251 0500 
GPS PREAMP ELECT - UR 2 3000 101 
, 02510600 
GPS PREAMP ELECT - LL 2 3000 101 
026 10 
KU-BND SIG PROC ASSY 
FUNCTION: TBD 
USAGE : 
On continuously from power x f r  i n t  t o  EOM, when 
in s t a l l ed .  
ANALYSIS USAGE: 
OFT - N/A 
OPS - On from pwr x f r  i n t  t o  EOM 
Same a s  02510100 
Same a s  02510100 
Same as 02510100 
Same as 02510100 
Same a s  02510100 
FUNCTION : 
Provides the in t e r f ace  and s igna l  conditioning of 
wide band payload and operat ional  data ( d i g i t a l  and 
analog) f o r  Ku-Band communications transmission and 
reception. 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EF i: BLOCKS 
USAGE : 
On from PLB Doors open t o  PLB Doors c lo se  f o r  Ku- 
Band operat ions.  The u n i t  is not required during 
rzdar  operat ions but w i l l  remain on. 
ANALYSIS USAGE : 
0261 0000 
KU-BND SIC PROC ASS? 76 7600 435 OFT - N/A 
OPS - On from 7 min 20 sec  a f t e r  PLB Door open i n i t i -  






go ELECTRONIC ASSEMBLIES FUNCTION : 
Operate i n  conjunction with t he  Ku-Band Deploy Assembly 
A ( see  02640) t o  provide a wide band communications 
system f o r  da t a  interchange with ground v i a  t h e  TDRS, 
o r  a rendezvous radar  sensor  t o  de t ec t  and t r ack  
detached payloads during rendezvous operations. 
Assembly 1 provides a l l  antenna con t ro l s  and is used 
f o r  both communications and radar  operat ions.  
Assembly 2 is used f o r  radar  opera t ions  only and 
provides s i g a a l  processor i npu t s  t o  Assembly 1 when 
it is used i n  radar  operat ions.  
The Standby Mode represents  the  power consumed with 
no high vol tage  applied t o  th?  u n i t .  
The Operate Motor Mode represents  the  power consumed 
by the  antenna motor con t ro l  l o g i c  during high speed 
usage (stowing, unstowtng, and search)  when i n  t hz  
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPENT DESCFtIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
communications or radar mode. 
The Operate Nominal Mode represents the power consumed 
by Assembly 1 during the low speed tracking period, 
utilizing signal processor inputs (see 02610) or 
the Assembly 2 (radar signal processor). 
The Radar Operate Mode represents the power consumed 
by Assembly 2 in processing radar RF angle tracking 
signals to Asse~bly 1 for antenna ccntrol. 
USAGE : 
Standby Mode - On whenever the Ku-Band EA1 Electronics 
Assembly is in standby. This mode Kill be used for 
mi.t warmup during approximately the initial 5 minutes 
of operation. It may be used during some payload 
operations to prevent radiating into the payload. 
Operate Motor Mode - On whenever the Ku-Band 
Electronic Assemblies are in a searLch and acquisition 
activity for either communications or radar operations. 
Operate Nominal Mode - On whenever the Ku-Band 
Electronic Assemblies are in comnunications link 
lock, radar passive tracking, or raEar lock operations. 
Radar operate Mode - On whensver the EA2 Electronics 
Assembly is processing radar signal data for input 
to the EA1 Electronics Assembly. These times are 
from initiation of second phase rendezvous until 
after docking, and from prior to undocking until 
completion of the Orbiter separation maneuver. 
ANALYSIS USAGE: 
OFT - N/A 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPPENT DESCRIPTION (HATTS) 2FF BLOCKS FUNCTION d USAGE 
02630 1 10 
EA1-A COM/RDR OP-NOM 
OPS - On for  10 rnin beginning 12 min 20 sec  a f t e r  
PLB Doors open i n i t i a t i o n  
OFT - N/A 
OPS - On from 22 min 20 sec  a f t e r  PLB Doors open 
i n i t i a t i o n  t o  PLB Doors c lose  i n i t i a t i o n  
OFT - N/A 
OPS - On f o r  5 rnin beginning 7 mln 23 sec  after PLB 
Doors open i n i t i a t i o n  
* 
o 02630200 
KUBD EA2 RADAR-OPER 50 7600 405,409,411, OFT - N/A 
41 3 
s OPS - On during rendezvous from 30 rnin p r i o r  t o  NC6 u n t i l  10 min a f t e r  docking; on from 15 min p r i o r  t o  undocking u n t i l  the  end of t he  separat ion burn 
02640 
KUBAND DEPLOY 
ASSEMBLY A FUNCTION : 
Provides t h e  first s t age  of RF reception,  the f i n a l  
s t age  of RF transmission, and t h e  antenna point ing 
t o  f a c i l i t a t e  t he  functions of the  Ku-Band Elec t ronics  
Assemblies ( see  02630). 
The Standby Mode represents  t he  power consumed with 
no high voltage applied t o  the  uni t .  
The Comunications Mode represents  the  power consumed 
by the antenna dr ive  motors while performing 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
communications search and acquisition operations 
(see 02630100). 
The Radar Passive Mode represents the power consumed 
during low speed tracking of targets. 
The Radar Active Mode represents the power consumed 
during radar active search and acquisition operations. 
Communications Mode - On for 10 min from PLB Doors 
open, except when Radar Mode is on, to support 
communications search and acquisition operations. 
Radar Passlye Mode - On prior to second phase 
rendezvous and after undocking for low speed tracking 
of targets. 
Radar Active Mode - On from initiation of second 
phase rendezvous for active transponder search 
and acquisition operations. 
Standby Mode - On to warm up unit prior to 
Communications or Radar operations. 
ANALYSIS USACE : 
02640000 
KUBD DA-A COMM-OPER 302 7600 435 OFT - N/A 
OPS - On for 10 nin beginning 12 min 20 sec after 
PLB Doors open initiation 
02640010 
DA-A RDR OPPrPASS LR 264 7600 465,409,411 , ' OFT - N/A 
413 
OPS - 3n during rendezvous from 20 min prior to NCC 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF FLOCKS FUNCTION & USAGE 
- 
until 10 min after docking; on from 15 min prior 
to undocking until the end of the separation burn 
02640020 
DA-A RDR OPR-ACT SR 246 7600 409 
02640030 





N TV CAM HTRS 
02810100 
TV CAM HTR-FWD PLB 20 
OFT - N/A 
OPS - On during rendezvous from 30 min prior to NCC 
until 20 min prior to NCC 
OFT - N/A 
OPS - On for 5 min beginning 7 min 20 sec after PLB 
Doors open initiation 
FUNCTION : 
Provide thermal protection for payload bay mouzted 
TV cameras. 
USAGE : 
Thermostatically controlled. Duty cycles are a func- 
tion of attitude and beta angle. No usage is expected 
during ascent; they will be disabled during descent. 
Note: In general, a heater will be on at some duty 
cycle when its associated TV camera is off. 
It is estimated that one watt of heating will 
be required for each watt of operating power. 
ANALYSIS USAGE: 
7677 600 series See appendix B 
2 TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION 8 USAGE 
-- - 
TV CAM HTR-AFT PLB 20 7677 600 series See appendix B 
028 10300 
TV CAM HT-LRMS WRS 20 7637 600 series See appendix B 
028 10400 
m CAM HT-LRMS ELB 20 7637 600 series See appendix B 
028 10500 
TV CAM HTR-KEEL BAY 20 7677 600 series See appendix B 
02820 







PAN TLT HTR-FWD 
FUNCTION: 
Provide thermal protection for the pan tilt assemblies. 
USAGE : 
Thermostatically controlled. Duty cycles are a func- 
tion of attitude and beta angle. No usage is expected 
during ascent; they will be disabled for descent. 
Note: In general, a heater will be on at some duty 
cycle when its associated Pan Tilt Assembly 
is off. It is estimated that one watt of 
heating will be required for each watt of 
operating power. 
ANALYSIS USAGE : 
BAY 8 7677 600 series See appendix B 
02820200 
PAN TLT HTR-AFT 3AY 8 7677 600 series See appendix B 
02820300 
PAN TLT HTR-KEEL BAY 8 7677 600 series See appendix B 
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USLCE 
02820400 
PAN TLT HT-LRMS ELB 8 
02850 
KUBD DP ASSY CBL HT 
02850000 
KUBD DP ASY A CBL HT 25 
02860 
KUBD DEPLOY A HTRS 
See appendix B 
Maintains t he  coax cable temperature above -65 deg F, 
ia permit the  cable t o  f l e x  when t h e  boom comes up, 
USAGE : 
Estimates a r e  t h a t  t he  hea ter  w i l l  be required t o  
be on j u s t  p r io r  t o  opening and j u s t  p r i o r  t o  c los ing  
t h e  PLB Doors. 
ANALYSIS USAGE: 
OFT - N/A 
OPS - On with a 50% usage f a c t o r  from inse r t i on  t o  RLB 
Door open i n i t i a t i o n  and from 30 min p r i o r  t~ ukSd.1 
5 sec  following PLB Door c lo se  i n i t i a t i o n  
FUNCTION : 
Provide thermal pro tec t ion  f o r  t h e  Ku-Band Comrn d 
deployed assemblies. 
USAGE : 
The mechanical assembly hea ters  w i l l  operate  as a 
funct ion of a t t i t u d e  and beta angle. Estimates a r e  
t h a t  t he  e l ec t ron ic  assembly hea ter  usage w i l l  be 
approximately zero when the  Ku-Band system is operated 
i n  accordance with t he  nominal t imeline.  
TABLE A-11.- COMMUNICATIONS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
ANALYSIS USAGE: 
02860 1 OC 
KUBD DPLY A DEA HTR1 176 7600 None 
02860200 
KUBD DPLY A DEA HTR2 176 7600 None 
02860300 
KUBD DPLY A DMA HTR 23 1 7600 600 series 
02870 





GPS PREAMP HTR - UL 10 
02870200 
GPS PREAMP HTR - LR 10 
02870300 
GPS PREAMP HTR - UC 10 
02870400 
GPS PREAMP HTR - LC 1 iJ 
3000 None 
3000 None 
3000 lone . 
3000 None 
Not used (contingency equipment) 
Not used (contingsncy equipment) 
OFT - N/A 
OPS - See appendix B 
FUNCTION : 
Provides proper thermal environment for the GPS 
preamp electronic assemblies when assemblies are 
not on 
USAGE : 
Used prelaunch prfor to time GPS is turned on 
ANALYSIS USAGE : 
Not used (GSE usage) 
Same as 02870100 
Sane as 02870100 
Same as 02870100 I 
TABLE A-11 . -  COMMUNICATIONS SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF B L O C Z  FUNCTION & USAGE 
02870500 
GPS PREAMP HTR - UR 10 3000 None Same us 02870100 
02870600 
GPS PREAMP HTR - LL 10 3000 None Same as 02870100 

I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (W4TTS) EFF BLOCKS FUNCTION & USAGE 
03010 
ATTITUDE D I R  INDS 
TABLE A-TII . - DISPLAYS &ND CONTROLS SUBSYSTEM 
FUNCTION : 
Display a t t i t u d e  re fe rence ,  e r r o r ,  r a t e  and r a t e  error. 
Each AD1 rece ives  power and processed s i g n a l s  from a 
s p e c i f i c  DDU. A DDU w i l l ,  the re fore ,  be on whenever 
its assoc ia ted  AD1 is on ( r e f .  03220). 
USAGE : 
The l e f t  forward u n i t  w i l l  probably be on continuously 
throughout a l l  missions during t he  crew workday. The 
r i g h t  forward u n i t  w i l l  be on from prelaunch through 
3MS-2, and from approximately 3.0 h r s  p r i o r  t o  deo rb i t  
t h ~ o u g h  s t o p r o l l .  It w i l l  a l s o  be on f o r  on-orbit; OMS 
and RCS maneuvers performed a t  t he  forward s t a t i o n ,  a s  
may the  a f t  un i t .  Two u n i t s  a r e  required t o  be on f o r  
EVA'S, and t h r ee  when working i n  c lo se  proximity t o  
another  vehic le  ( i . e .  s ta t ionkeeping,  docking, undock- 
i ng ,  e t c . ) ,  during second phase rendezvous (pos t  NCC), 
and during payload handling. I n  addi t ion ,  each A D 1  
w i l l  genera l ly  be on whenever its r e l a t e d  DDU is on. 
ANALYSIS USAGE: 
7677 051,103,109, On from pwr x f r  i n t  through o r b i t a l  conf igura t ion ,  " 
401,403,433 during t he  crew workday, and from start of deo rb i t  1 
preps through EOM 4 1 
7767 051,055,103, STS-! - On from pwr x f r  i n t  u n t i l  3.0 h r s  a f t e r  OMS-2, 
111,303,307, and from 30 min p r i o r  t o  on-orbit OMS burns, and RCS 
40ll405,h09, burns performed a t  t he  forward s t a t i o n ,  through t h e  
411,413,433, post burn powerdown; on from 5 min p r i o r  t o  t he  
451,453,463, r o r b i t  aerosurface de f l ec t i on  checks through t h e  
505 ,ackout per iod,  from 6.0 h r s  p r i o r  t o  u n t i l  1.0 h r  
s f t e r  t he  r ehea r sa l  deo rb i t ,  and from 6.0 h r s  p r i o r  
TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM 
ID NCi  POWER ACTIVITY 
Fr,JIP.MFXT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
t o  deorb i t  u n t i l  6 min 30 sec a f t e r  s t o p r o l l .  
STS-2 - Same a s  STS-1 except a l s o  used throughout 
RMS checkout a c t i v i t i e s .  
03020 
HORZ SITUATION I m S  
OPS - On from pwr x f r  i n t  u n t i l  30 min a f t e r  OMS-2, and 
from 30 min p r i o r  t o  on-orbit  OMS burns, and RCS 
burns performed a t  t he  forward s t a t i on ,  through the  
post  burn powerdown; on from 1.0 h r s  p r i o r  t o  NCC 
u n t i l  t he  i n i t i a t i o n  of s ta t ionkeeping;  on f o r  
s ta t ionkeeping,  docking, undocking, and payload 
handling a c t i v i t i e s  t h ru  t he  end of those a c t i v i t i e s ;  
on from 5 min p r i o r  t o  the  onorbi t  aerosurface de- 
f l e c t i o n  checks through the  checkout per iod,  and 
from 3.0 h r s  p r i o r  t o  deorb i t  u n t i l  6 min 30 sec  
a f t e r  s t o p r o l l  
7677 051,055,107, STS-1 - On from 1.0 h r s  a f t e r  OMS-2 u n t i l  10 rain 
305,401,405, a f t e r  rehearsa l  deo rb i t  prep, on 45 min a f t e r  
409,411,413, deo rb i t  rehearsa l  reconf igura t ion  u n t i l  10 
417,419,433, min a f t e r  en t ry  day deorb i t  prep 
451,453 
STS-2 - On from 1.0 h r  a f t e r  OMS-2 u n t i l  10 min 
a f t e r  deo rb i t  prep; on f o r  t he  dura t ion  of t he  
RHS checkout a c t i v i t i e s .  
OPS - On from 30 min p r i o r  t o  af t  RCS burns through 
the  pos t  burn powerdown; from 1.0 h r s  p r i o r  t o  
NCC u n t i l  the i n i t i a l i z a t i o n  of s ta t ionkeeping;  
f o r  s ta t ionkeeping ,  docking, undocking, and payload 
handling a c t i v i t i e s  through the  end of  those a c t i v i -  
t i e s ;  and from 15 min p r i o r  t o  u n t i l  15 min post  
EVA 
TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Disp'ay desired course, course deviat ion,  heading, 
range and bearing, and g l i d e  s lope deviat ion.  Uni t s  
a r e  crew se l ec t ab l e  t o  be driven by TACAN (170,000 
f t ) ,  MSBLS (12,000 f t ) ,  o r  GNC Computer s t a t e  vec to r  
(throughout en t ry ) .  
USAGE : 
Both on from prelaunch through OMS-2 and from approxi- 
mately 3.0 h r s  p r i o r  t o  deo rb i t  through s t o p r o l l .  
03020100 
HSI # l  
Note: 1) .  HSI #I  rece ives  power v i a  the LH Ins t ru-  
ment Power switch. This switch, when i n  t he  
FLT pos i t ion ,  suppl ies  power t o  HSI # I ,  AM1 
# I ,  AWI # I ,  and the  SPI. When i n  the  FLTWS 
pos i t ion  it a l s o  provides power t o  the  MPS 
Tape Meters. On-time is, therefore ,  a com- 
pos i t e  of t he  requirements of these i n s t ru -  
ments ( r e f s .  03030, 03040,03050, 03060, 03070, 
and 03130). 
2) .  HSI #2 rece ives  power v i a  the  RH Instrument 
Power switch, which also suppl ies  power t o  
AMI 52, AWI #2, and the  APU/HYD Tape Meters. 
On-time is, therefore,  a composite of the  
requirements of these instruments ( r e f s .  03030, 
03040, 03050,03060, and 03070). 
ANALYSIS USAGE : 
STS-1 - On from pwr x f r  i n t  u n t i l  2 h r s  40 min a f t e r  
OMS-2, from 6.0 h r s  p r i o r  t o  u n t i l  1.0 h r s  a f t e r  
t he  rehearsa l  deorbit,, and from 6.0 h r s  p r i o r  t o  
deorb i t  u n t i l  6 min 30 sec  a f t e r  s t o p r o l l  
STS-2 - On from pwr x f r  i n t  u n t i l  2 h r s  40 min 
a f t e r  OMS-2, and from 6.0 h r s  p r i o r  t o  deorb i t  
TABLE A-111. -  DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTS V I T Y  
EQUIPLBNT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION k USAGE 




ALPHA MACH INDS 
OPS - On from pwr x f r  i n t  u n t i l  30 min a f t e r  OMS- 
2 and from 3.0 h r s  p r io r  t o  deorb i t  u n t i l  6 min 
30 sec  a f t e r  s t o p r o l l  
STS-1 - On from pwr x f r  i n t  u n t i l  2 h r s  40 min a f t e r  
OMS-2, from 6.0 h r s  p r io r  t o  u n t i l  1.0 h r s  a f t e r  
t he  rehearsa l  deorb i t ,  from 30 min p r i o r  t o  t h e  
onorbi t  FCS checkout through the  checkout period,  
and from 6.0 h r s  p r i o r  t o  deorb i t  through EOM 
STS-2 - On from pwr x f r  i n t  u n t i l  2 h r s  40 min 
a f t e r  OMS-2, from 30 min p r i o r  t o  t he  onorb i t  
FCS checkout through the  checkout period,  and 
from 6 h r s  p r i o r  t o  deorb i t  through EOM 
OPS - On from pwr x f r  i n t  u n t i l  30 min a f t e r  OMS- 
2, from 30 miin p r io r  t o  the  onorbi t  FCS checkout 
through the  checkout period, and from 3.0 h r s  
p r io r  t o  deo rb i t  through EOM 
FUNCTION: 
Display angle of a t t ack ,  acce lera t ion ,  mach number, 
and equivalent  a i r  speed. The u n i t s  a r e  dr iven by 
t he  computer s t a t e  vector  o r  through the  computers, 
by the  air da t a  probes. 
USAGE: 
Both on from prelaunch through OMS-2 and from approxi- 
mately 3.0 h r s  p r i o r  t o  deorb i t  through s t o p r o l l  
( see  note  03020). 
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TABLE A-111.-  D I S P L A Y S  AND CONTROLS SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) dFF BLOCKS FUNCTION & USAGE 
by the radar  a l t ime te r .  The other  is driven by t h e  






ALT VER VEL EL U N I T S  
USAGE : 
Both on from prelaunch through OMS-2 and from approxi- 
mately 3.0 h r s  p r i o r  t o  deorb i t  through s t o p r o l l  
( see  note 03020) . 
ANALYSIS  USAGE: 
7 7677 051,103,111, Same as 03020100 
401,433,505 
7 7677 051,103,109, Same a s  03020200 
401 ,433,463 
FUNCTION : 
Operate i n  conjunction with A V V I 1 s  t o  d i sp lay  i n e r t i a l  
o r  air  da ta  a l t i t u d e ,  radar  a l t ime te r  a l t i t u d e ,  a l t i -  
tude r a t e ,  and a l t i t u d e  acce lera t ion .  
USAGE : 
Both on from prelaunch through OMS-2 and from approxi- 
mately 3.0 h r s  p r i o r  t o  deorb i t  through s t o p r o l l  
( see  note 03020). 
ANALYSIS  USAGE: 
ALT VER VEL EL UN #I 25 7677 051,103,111, Same a s  03020100 
401,433,505 
TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTIOIl & USAGE 
03060200 
ALT VER VEL EL UN #2 25 7677 05:,103,109, Same as 03020200 
401,433,463 
03070 
TAPE METERS FUNCTION : 
Display MPS pressures, and APU/Hydraulic pressures, 
temperatures, and quantities. 
USAGE : 
The MPS meters are required to be on from prelaunch 
through OMS-2. The APU oil and APU/HYD meters are 
required to be on from prelaunch through OMS-2 and 
from the start of pre-deorbit FCS checkout until EOM 
(see note 03020). In addition, they will be 
powered up daily on-orbit, for 5 to 10 min, for an 
APUIHYD thermal check. 
The Active Mode is defined to be that period when under 
max rate motion, as whan first turned on. The Static 
Mode is defined as that period when monitoring a system 
parameter, whether the parameter is increasing, 
decreasing, or constant. 
3070 100 
MPS TAPE MTR MI-ACT 1 1  7677 None 
03070 1 10 
MPS TAPE MTR MI-STAT 7 7677 103,401 
ANALYSIS USAGE: 
Not Used. (Usage TBD) 
STS-1 - On from pwr xfr int until 2 hrs 40 min after 
OMS-2 
STS-2 - Same as STS-1 
OPS - On from pwr xfr int until 30 min after OMS-2 
) <, 
TABLE A - 1 1 1 . -  DISPLAYS AND CONTROLS SUBSYSTEM 
1 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
03070200 
MPS TAPE MTR M2-ACT 7 7677 None Same as  03070100 
0307021 0 
MPS TAPE MTR M2-STAT 5 7677 103,401 Same as 03070110 
03070300 
MPS TAPE MTR M3-ACT 15 7677 None 
030703 10 
MPS TAPE MTR M3-STAT 10 7677 103,401 
R '  
r*i  
L " 03070500 
k c HYD TAPE MTR MI-ACT 
I !  ? 11 7677 None 
Same a s  03070100 
Same a s  0307Cl110 
Same a s  03070100 
A 
n 0307051 0 




HYD TAPE MTR M2-ACT 11 7677 None Same a s  03070100 
i 030706 10 HYD TAPE MTR MZ-STAT 7 7677 051 ,103,109, Same a s  03020200 
I 407,433,463 
03070700 
APU TAPE MTR M3-ACT 11 7677 None 
APU TAPE MTR M3-STAT 7 7677 051,103,109, 
401,433,463 
03070800 
APU TAPE MTR M4-ACT 7 7677 None 
Same a s  03070100 
Same as 03020200 
Same a s  03070100 
TABLE A - I 1 1  .- DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) WF BLOCKS 
03070810 
APU TAPE MTR M4-STAT 5 7677 051,103,109, 
401,433,463 
03100 
KU-BD COW/RDR I N D  
FUNCTION k USAGE 
Same a s  03020200 
FUNCTION : 
Displays t he  range and range rate f o r  t h e  radar ,  
and t he  point ing angles  of ku-band antenna. lhis 
ind i ca to r  is on panel  A2. 
USAGE : 
The ind i ca to r  w i l l  be on when working in c lo se  prox- 
imi ty  t o  another  vehic le  ( i .  e .  s ta t ionkeeping,  docking, 
during second phase rendezvous and during payload 
handling) ,  ar,d during Ku-Band communications t rans-  
mission and recept ion .  
ANALYSIS USAGE : 
KU-BD (X)W/RDR IND 15 7617 405,409,411, 
45 1,453 
03 120 
CROSS POINTER I N D  
STS-I - Not used 
STS-2 - Not used 
OPS - On from 1.0 h r s  p r i o r  t o  NCC u n t i l  t h e  i n i t i a t i o n  
of  s ta t ionkeeping,  docking, and payload handling 
a c t i v i t i e s  through the  end of these  a c t i v i t i e s  
FUNCTION : 
Displays l ine-of-s ight  rates of t he  rendezvous radar  
antenna. 
USAGE : 
hi- -.-I .I.--- M - ^ ^ . . I A - . & - - p p  
TABLE A-111.-  DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER . ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
On during the  l a t e r  phases of rendezvous. This com- 
ponent funct ions only when the  rendezvous r ada r  is 
operat ing.  
CROSS POINTER I N D  
03 130 




OMS/RCS PROP QTY I N D  
ANALYSIS USAGE: 
On during rendezvous from 1.0 h r s  p r i o r  t o  NCC u n t i l  
i n i t i a t i o n  of s ta t ionkeeping 
FUNCTION : 
Displays the  elevon (41, a i l e r o n ,  body f l a p ,  rudder,  
and speed brake pos i t ions ,  and the  commanded pos i t ion  
of the speed brake. These i nd i ca to r s  aime meters 
on panel F7. 
USAGE : 
On from prelaunch through OMS-2 t o  support RTLS o r  
AOA abor t s .  On from start  of deo rb i t  checkout t o  
s t o p r o l i  ( s ee  note  03020!. 
ANALYSIS USAGE: 
7677 051,103,111, Same as 03020100 
401,433,505 
FUNCTION : 
Displays percent  f u e l  and oxid izer  remaining v l a  
. d i g i t a l  readouts.  The readouts a r e  switch s e l ec t ab l e  
f o r  l e f t ,  r i g h t ,  o r  fwd RCS; lowest RCS tank ( f u e l  
o r  ox id izer )  f o r  l e f f ,  r i g h t ,  o r  fwd RCS; and l e f t ,  
r i g h t ,  o r  k i t t e d  OMS. There is no on/off con t ro l .  
TABLE A-111.-  DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- -- 
USAGE: 
On continuously throughout a l l  missions. 
03 140000 
OMS/RCS PROP QTP IND 5 7677 101 
03150 
CXW POWER SUPPLIES- 
STBY 
03150100 
C&W PWR SUP A-STBY 
ANALYSIS USAGE: 
On frolc pwr x f r  i n t  t o  EQM 
f 1 
FUNCTION : i 
i 
Provide power f o r  t he  unit  t h a t  monitors caut ion and 
warning parameters . CLW parameters may be se lec ted ,  
then enabled o r  disabled.  The un i t  continues t o  
t rack  disabled parameters, but  outputs  no s igna ls .  
The un i t  is a small GPC which performs only C&W func- 




On continuously t h r o u a o u t  a 1  iiiissions . 
Note: The u n i t  can be opelxted i n  a powered down 
configurat ion during contingenciss.  I n  t h i s  
configurat ion power is provided only t o  t he  
backup tone generator.  
ANALYSIS USAGE: 
On from pwr x f ~  i n t  t o  EOM 
- i 
03150200 
CLW PWR SUP B-STBY 14 7677 101 On from pwr x f r  i n t  t o  EOM 
03170 
-*..#'.." " '" 
, J .  & 
TABLE A-111.-  DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
MISSION TIMERS FUNCTION: 
03170100 
MISSION TIMER #I FWD 4 7677 101 
Display t he  output  of t he  master timing u n i t .  There 
a r e  two u n i t s ,  one lot-ted at t he  forward s t a t i o n  
and one at t he  a f t  s t a t i o n .  The u n i t s  a r e  switch 
s e l e c t a b l e  t o  d i sp lay  e i t h e r  GMT o r  MET. 
USAGE : 
It is estimated t h a t  t he  forward t iwzr  w i l l  be on 
continuously throughout a l l  missions. Pis zEt: t imer 
w i l l  a l s o  be on continuously f o r  OFT missions and 
w i l l  be turned on f o r  RCS burns performed a t  t he  
a f t  s t a t i o n ,  when i n  t he  proximity of another venic le ,  
f o r  payload handling opera t ions ,  and f ~ r  2nd phase 
rendezvous operat ions.  
ANALYSIS USAGE: 
On Prom pwr x f r  i n t  u n t i l  EOM 
031 70200 
MISSION TIMER #2 AFT 4 7 101,305,401, OFT - On fran pwr x f r  i n t  u n t i l  EOM 
405,409,411, 
413,433,451, OPS - On from OMS-2 p lu s  30 min t o  OMS-2 p lus  1.0 h r s ;  
453 on from 30 min p r i o r  t o  RCS burns performed at  t he  
af t  s t a t i o n  through the  post burn powerdown; on 
03180 
EVENT TIMERS 
from 1.0 h r s  p r io r  t o  NCC u n t i l  the  i n i t i a t i o n  
of s ta t ionkeeping;  on f o r  s ta t ionkeeping,  docking, 
undocking, and payload handling a c t i v i t i e s  through 
the  end of those a c t i v i t i e s ;  on f o r  30 min beginning 
2.0 h r s  a f t e r  i n i t i a t i o n  of deorb i t  prep a c t i v i t i e s .  
FUNCTION : 
Display time i n  minutes and seconds. There a r e  two 
TABLE A-111. -  DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE: 
u n i t s ,  one loca ted  a t  t he  forward s t a t i o n  and one at tie 
a f t  s t a t i o n .  The u n i t s  have o f f / t e s t ,  s t a s t / s t o p .  
count-up/count-down, and s e t / r e s e t  cont ro ls .  Tn addi- 
t i on ,  t he  i n i t i a l  time may be s e t  with thumbwheels. 
031 80100 
EVENT TIMER # l  FWD 
USAGE: I 
Both u n i t s  w i l l  be on continuously throughout a l l  OFT 
f l i g h t s .  For OPS, est imations a r e  t h a t  the  forward 
event t imer w i l l  be on from prelaunch through OMS-2; 
during rendezvous; from approximately 30 rnin p r i o r  $0 
on-orbit  OMS burns, and RCS burns performed a t  t h e  
forward s t a t i o n ,  through those a c t i v i t i e s ;  from about 
15 rnin p r i o r  t o  IMU alignments through those a c t i v i t i e s  
approximately 20% of the  time during t he  crew workday; 
and from about 3.0 h r s  p r i o r  t o  deorb i t  u n t i l  %3f-!. 
It is esiimated t h a t  t he  a f t  t imer w i l l  be on during 
t he  l a t t e r  phase of rendezvous (pos t  NCC) and from 
'bout 30 rnin p r i o r  t o  RCS burns performed at the 
a f t  s t a t i o n  through the  burn periods.  It is f u r t h e r  
est imated t h a t  both u n i t s  w i l l  be on from approximately 
30 rnin p r i o r  t o  docking, undocking, s ta t ionkeeping,  
payload handling a c t i v i t i e s  through those a c t i v i t i e s .  
ANhLYSIS USAGE: 
3 7677 101,103,109, OFT - On from p ~ r  x f r  i n t  u n t i l  EOM 
303,307,4Ql, 
403,405,407, OPS - On frm pwr x f r  i n t  u n t i l  30 min a f t e r  OM-2; 
409,411,413, from 1.0 h r s  p r i o r  t o  NCC u n t i l  i n i t i a t i o n  of 
433,451,453 s tat ionkeeping;  from 30 min p r i o r  t o  scheduled 
on-orbit  OMS burns, and forward RCS burns, through 
the  post  burn powerdown; f o r  45 min beginning 15 
rnin p r i o r  t o  scheduled IMU alignments; f o r  s t a t i on -  
keeping, docking, undocking, and payload handljng 
opera t ions  through t h ~ s e  a c t i v i t i e s ;  and from 3.0 
\rs p r i o r  t o  deorb i t  u n t i l  EOM. On with a 20% 
TABLE A-XI.- DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
usage f a c t o r  during t he  crew workday 
031 80200 
EVENT TIMER #2 AFT 3 7677 10 1 ,305,401 , OFT - On from pwr x f r  i n t  u n t i l  EOM. 
405,409,411, 
413,433,451, OPS - On from OMS-2 p lus  30 min u n t i l  OMS-2 plus  
453 1.0 hrs ;  from 1.0 h r s  p r i o r  t o  NCC u n t i l  t h e  
i n i t i a t i o n  of s ta t ionkeeping;  from 30 min p r i o r  
t o  scheduled a f t  RCS burns through the  post  burn 
powerdown; f o r  s ta t ionkeeping,  docking, undocking, 
and payload handling operat ions through those 
a c t i v i t i e s ;  and f o r  2.5 h r s  during deorb i t  prep 




H DISP DRVR UNITS 
Provide ac  and dc power t o  t he  c o n t r o l l e r s  ( i  .e. 
RHC, BPTA, SBTC, and THC) and i nd i ca to r  power t o  t h e  
A D I .  I n  addi t ion ,  the  u n i t s  receive and decode t he  
DPS s i g n a l s  which dr ive  t he  primary f l i g h t  d i sp lays  
( i . e .  A D I ,  Am, A V V I ,  and HSI). Each DDU contains  
mul t ip le  power suppl ies ,  t h r e e  of which supply t r i p l e  
redundant power t o  t he  c c n t r o l l e r s ,  one of which 
suppl ies  power t o  an  A D I ,  and one of which provides 
power t o  t he  i n t e r n a l  DDU e l ec t ron i c s .  Separate  
on/off cont ro l  is provided f o r  c o n t r o l l e r  power. 
AD1 and i n t e r n a l  DDU power can, therefore ,  be appl ied  
exc lus ive  of con t ro l l e r  power. 
USAGE : 
' It is estimated t h a t  t he  l e f t  forward u n i t  w i l l  be 
on continuously throughout a l l  missions and t h a t  
an add i t i ona l  forward u n i t  w i l l  be on f o r  ascent ,  
descent ,  on-orbit  OMS burns, and f o r  RCS burns per- 
formed at t h e  forward s t a t i o n .  Estimations a r e  t h a t  
TABLE A-111.-  DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) IFF BLOCKS FUNCTION & USAGE 
the a f t  un i t  w i l l  be on f o r  RCS burns performed a t  
the a f t  s t a t i o n ,  and t h a t  a l l  th ree  u n i t s  w i l l  be 
on during the l a t t e r  phase of rendezvous (post  NCC), 
and during s tat ionkeeping,  docking, undocking, and 
payload handling a c t i v i t i e s .  
Note: 1 ) .  The Fwd CH DDU provides power t o  t h e  
LH A D I ,  RHC, RPTA, SBTC, and THC. I n  addi t ion ,  
it decodes s igna l s  f o r  t h e  LH AD1 and AMI 
# l ,  A V V I  51, and HSI 11. ?he on-time of t h i s  
u n i t  is, therefore,  a composite of t he  require-  
ments of t h i s  equipment. 
03220100 
DDU 11 FWD LH 
03220200 
DDU 82  FWD RH 
2).  The Fwd RH DDU provides power t o  t h e  
RH ADI, RHC, RPTA, and SBTC. I n  addit ion,  it 
decodes s igna l s  f o r  t h e  RH A D 1  and A M I  12 ,  
A V V I  12 ,  and HSI #2. The on-time of t h i s  
u n i t  is, therefore ,  a composite of the  requi re-  
ments of t h i s  equipment. 
3) . The Aft DDU provides power t o  t h e  Aft 
A D I ,  RHC, and THC. I n  addi t ion ,  it decodes 
s igna l s  t o  t h e  Af t  ADI .  The on-time of t h i s  
u n i t  is, therefore,  a composite of the require- 
ments of t h i s  equipment. 
ANALYSIS USAGE : 
1 20 7677 051,103,109, On frcm pwr xfr i n t  through o r b i t a l  configurat ion,  
40 1 ,403,433 during the  crev workday and from start of J e c r b i t  
preps through EOM 
1 20 7677 051,055,103, STS -1 - On f r o r  pwr x f r  i n t  u n t i l  3.0 h r s  a f t e r  
11 1,303,307, OW-2; from 30 min p r i o r  t o  on-orbit OMS and Fwd 
401,405,209, RCS burns through the  post  burn powerdown; from 5 min 
411,413,433, p r io r  t o  onorbi t  aerosurface def lec t ion  checks 
TABLE A - 1 1 1 . -  DISPLAYS AND UINTROLS SUBSYSTEY 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
451,453,463, through the  checkout period; from 6.0 h r s  p r i o r  t o  
505 u n t i l  1.0 h r s  a f t e r  t he  r ehea r sa l  deorb i t ;  and from 
6.0 h r s  p r i o r  t o  deo rb i t  u n t i l  6 min 30 sec a f t e r  
s t o p r o l l  
STS-2 - On from pwr x f r  i n t  ~ ' t i l  3.0 h r s  a f t e r  
OMS-2; from 30 m i n  p r i o r  t o  ono rb i t  OMS and Fwd 
RCS burn through the  post  burn powerdown; from 
5 min p r i o r  t o  t he  onorb i t  FCS checkout through 
the  checkout period; from 6 h r s  p r i o r  t o  deo rb i t  
u n t i l  6 min 30 sec  a f t e r  s t o p r o l l ;  and throughout 
t h e  RMS checkout a c t i v i t i e s .  
03220300 
DDU 13 AFT 
OPS - On from pwr x f r  i n t  u n t i l  30 min a f t e r  OMS- 
-2, from 30 min p r i o r  t o  on-orbit  OMS and Fwd 
RCS burns 
through the  post  burn pawerdown; from 1.0 hra  p r i o r  
t o  NCC u n t i l  s ta t ionkeeping;  f o r  s ta t ionkeeping,  
docking, undocking, and payload handling a c t i v i t i e s  
through the  end of those a c t i v i t i e s ;  from 5 m i n  p r i o r  
t o  onorb i t  aerosurf  ace de f l ec t i on  checks through 
the  checkout per iod;  and from 3.0 h r s  p r i o r  t o  de- 
o r b i t  u n t i l  6 m i n  30 s e c  a f t e r  s t o p r o l l  
120 7677 051,055,107, STS-1 - On from 1 hr after OMS-2 u n t i l  10 min after 
305,401,405, r ehea r sa l  deorb i t  prep, on 45 min a f t e r  deo rb i t  
409,411,413, r ehea r sa l  reconf igura t ion  u n t i l  10 min after en t ry  
417,419,433, day deo rb i t  psep 
451,453 
STS-2 - On from 1 hr a f t e r  OMS-2 u n t i l  10 min 
a f t e r  deorh i t  prep; and throughout t he  RMS checkout 
a c t i v i t i e s .  
OPS - On from 30 min p r io r  t o  A f t  RCS burns through 
post  burn powerdown; from 1.0 h r s  p r i o r  t o  
NCC u n t i l  s ta t ionkeeping;  f o r  s ta t ionkeeping,  
TABLE A-111 . -  DISPLAYS AND 03NTROLS SUESYSTEM 
I D  NO/ PCWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
docking, undocking, and payload handling a c t i v i t i e s  
through the  end of ';hose a c t i v i t i e s ;  and from 15 min 
p r i o r  t o  u n t i l  15 n-,n post EVA 
03270 
CRT DISPLAY UNITS FUNCTION : 
Display information t o  the  crew f o r  GNC, systems 
management, and payload operat ions.  Each display u n i t  
is driven by its assoc ia ted  DEU and is cont ro l led  
through t h a t  DEU by means of a manual en t ry  keyboard. 
A display un i t  can display infornabion from only one 
computer at a time. Ihe disp lay  u n i t s  requi re  
approximately 30 sec  warmup when switched f r m  o f f  t o  
on and a r e  e s s e n t i a l l y  instant-on when switched from 
standby t o  on. 
USAGE : 
m e  CAT display un i t s  a r e  used a t  crew d i sc re t i on .  
Estimations a r e  t h a t  the  three  forward u n i t s  w i l l  be on 
f rm g ~ e l a u n c h  through o r b i t a l  reconfigurat ion;  f o r  
on-orbit 5% burns, and RCS burns performed a t  the  
forward s t a t i o n ;  during rendezvous operat ions;  f o r  
t he  onorb i t  FCS checkout; and from the s t a r t  of 
deorb i t  prep u n t i l  aproximately 10 m i n  a f t e r  s t o p r o l l .  
Es t ima~ lons  are t h a t  two forward display u n i t s  w i l l  
be on during the  crew workday, and t h a t  the  a f t  
u n i t  w i l l  be in standby during crew s l eep  periods. 
It is f u f t h e r  estimated t h a t  the  a f& u n i t  w i l l  be 
on i n  support of s p e c i f i c  a c t i v i t i e s  performed a t  
the  a f t  s t a t i o n  (i. e. opening/closinp: the  payload . 
bay doors, RCS burns, l a t t e r  phase ctC rendezvous, 
COAS operat ions,  payload handling, R&"a checkout and 
when operat ing i n  c lo se  proximity t o  arkother vehic le ) ,  
and t h a t ,  with crew s i z e s  of th ree ,  o r  mwe, P t  
w i l l  be on during ascent  and descent t o  support 
TABLE A - 1 1 1  .- DISPLAYS AND O[)NTRULS SUBSYSTEM 
- 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) WF BLOCKS FUNCTION & USAGE 
payload CLW requirements. 
ANALYSIS USAGE: 
032701 00 
CRT DU 11 -LF 90 7677 05 1,103,109 , STS-1 - On during crew awake periods fram p w  x f r  
401,403,433 i n t  u n t i l  EOM 
032701 10 ? 





a3 CRT DU #2 - RE' 
STS-2 - Same as STS-1 
OPS - On from pwr x f r  i n t  u n t i l  1.0 h r s  a f t e r  0%- 
2, during the  crew workday, and f r a n  t h e - s t a r t  
o f  deorb i t  preps u n t i l  EOM 
20 7677 None Not used 
9 0 7677 051,103,109, STS-1 - On from pwr x f r  i n t  u n t i l  OMS-2 plus  20 min, 
303,307,401, from 5 h r s  before u n t i l  2 h r s  a f t e r  deorbi t  rehearsal, 
409,433,463 on from 30 min p r io r  t o  the  onorbi t  FCS checkout 
u n t i l  completion of checkout, and from 5 h r s  before 
deo rb i t  u n t i l  EOM 
STS-2 - On f run  pwr x f r  i n t  u n t i l  OMS-2 plus 20 
min, from 30 min p r io r  t o  t he  onorbi t  FCS checkout 
u n t i l  completion of t he  checkout, and from 5 hrs 
p r i o r  t o  deorb i t  u n t i l  EOM. 
OPS - On f r m  owr x f r  in& u n t i l  1 hr a f t e r  OMS-2; 
from 1.0 h r s  p r io r  t o  NCC u n t i l  i n i t i a t i o n  of s t a -  
tionkeeping from 30 min p r i o r  t o  on-orbit OMS, 
and forward RCS burns, through the  post  burn power- 
down; from 30 min p r i o r  t o  t h e  onorbi t  aerosurface 
de f l ec t i on  checks through the  checkout period, 
and from 3.0 hrs  p r io r  t o  deorb i t  u r ~ t i l  M)M 
--  .--- - -  I . - v - 7- =-' - --- - 
,:\ 3 
L - - w s  
a a=-- P"" 
TABLE A-111. -  DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTLVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
CRT DU #2 - RF STDBY 20 7677 None Not used 
032703ao 
i CRT DU 83 - CF 9 0 7677 051,103,109, STS-1 - On during crew awake periods from pwr x f r  401,403,433 i n t  t o  EOM 
0327031 0 
CRT DU #3 - CF STDBY 20 
03270400 
CRT DU /I4 -MSS 90 
SIS-2 - Same as S'IS-1 
OPS - On f r m  pwr x f r  i n t  u n t i l  1.0 h r s  a f t e r  OMS- 
2 ,  during the  crew workday, and from the  s t a r t  
of deorb i t  preps u n t i l  EOM 
7677 None Not used 
7677 055,103,109, STS-1 - On from OMS-2 p lus  20 min t o  OMS-2 pl.us 3 
305,401,405, h r s ,  from 2 h r s  p r i o r  t o  u n t i l  1 hr p r i o r  t o  Ueorbit 
409,411,413, day r ehea r sa l ,  from 2 h r s  p r i o r  t o  u n t i l  1 hr p r i o r  
433,435,437, t o  deorb i t  on en t ry  day 
45 1,453 
STS-2 - On from OMS-2 p lus  20 min t o  OMS-2 p lus  
3 hrs ;  from 2 h r s  p r i o r  t o  deo rb i t  TIG u n t i l  
1 hr  p r i o r  t o  deo rb i t  TIC; and throughout the  RMS 
checkout a c t i v i t i e s .  
OPS - On from 30 min p r i o r  t o  u n t i l  30 min a f t e r  
i n i t i a t i o n  of t he  PLB doors open and c lo se  sequences; 
and from 30 min p r io r  t o  scheduled RCS burns, 
performed a t  t he  a f t  s t a t i o n ,  through the  pos t  
burn powerdown; during rendezvous from 1.0 h r s  p r i o r  
t o  NCC u n t i l  i n i t i a t i o n  of s ta t ionkeeping;  and fop  
s ta t ionkeeping ,  docking, undocking, and payload 
handling through those a c t i v i t i e s .  For crew s i z e s  of 
3, o r  more - on from pwr x f r  i n t  u n t i l  1.0 h r s  a f t e r  
OMS-2 and from 1.0 h r s  p r i o r  t o  deorb i t  u n t i l  E O M  
TABLE A - I 1 1  . - DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/  POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) S F  BLOCKS FUNCTION & USAGE 
032704 10 
CRT DU 14 - MSS STBY 20 7677 429 
03280 







On during each crew s leep  period 
FUNCTION : 
Each g n i t  accepts  s i g n a l s  from a manual entry keyboard, 
communicates with a GPC, and provides t h e  S ignals  
which dr ive  a CRT Display Unit. A DEU s t o r e s  and 
processes t h e  s e l ec t ed  f ixed  format information (back- 
ground); and requests ,  accepts ,  and processes the  
var iab le  data  (foreground), which dr ives  i ts respec- 
t i v e  CRT DU. Each DEU operates  i n  conjunction with 
a s p e c i f i c  CRT DU, and with one keyboard and one 
GPC a t  a time. 
USAGE : 
Each DEU operates  i n  conjunction with its associated 
CRT Display Unit ( r e f .  03270). The DEUts requi re  
no standby power. 
ANALYSIS USAGE: 
202 7677 051 , 103,109, Same as 03270100 
401,403,433 
202 7677 051,103,109, Same as 03270200 
303,307,401 , 
409,433,463 
202 7677 051,103,109, Same a s  03270300 
401,403,435 
202 7677 055,703,109, Same a s  03270400 
TABLE A-111. -  DISPLAYS AND CONTROLS SUBSYSTEM 
I I D  NO/ P0W.R ACTIVITY EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
03310 
PANEL LIGHTS FUNCTION : 
Used i n  conjunction with t h e  console f l ood l igh t s  
t o  i l luminate  t he  main instrument panel nomenclature. 
Panel l i g h t i n g  is prime when crew night  v i s ion  must be 
maintained, but low l e v e l  f loodl ight ing  is necessary t o  
provide a s t r u c t u r a l  reference. The panel l i g h t s  have 
high/low cont ro l ,  with continuous dimming cont ro l  i n  
t h e  low pos i t ion .  
USAGE : 
Panel l i g h t i n g  is a funct ion of crew a c t i v i t i e s  and is 
at  crew d iscre t ion .  Estimates are a s  follows: 
Left/Center Panel Lights  - On from prelaunch through 
o r b i t a l  reconfigurat ion,  on-orbit during the  crew work- 
day, and from the  start of  deo rb i t  prep through EOM. 
Right and Le f t  Overhead Panel Lights  - Same a s  
Left/Center Panel l i g h t s .  
Right Panel Lights  - On from prelaunch through o r b i t a l  
reconfigurat ion,  from approximately 30 min p r i o r  t o  
OMS burns and RCS burns performed a t  t he  forward s t a -  
t i o n  through the  pos t  burn powerdown, dur%.ng s t a t i on -  
keeping, docking, undocking, and payload handling, 
during the  l a t t e r  phase of rendezvous (pos t  NCC), 
f o r  t he  onorbi t  FCS checkout., and from approximately 
3.0 h r s  p r i o r  t o  deorb i t  u n t i l  EOM. I n  addi t ion ,  they 
w i l l  be turned on f ~ r  approximately 20 min per day 
ID NO/ POWER 
EQUIPMENT DESCRIPTION (WATTS) 
03310100 
PANEL LTS - LEFT/CTR 195 
TABLE A-111 . -  DISPLAYS AND CONTROLS SUBSYSTEM 
ACTIVITY 
EFF BLOCKS FUNCTION & USAGE 
f o r  on-orbit EPS/ECLSS checks. 
MS Panel Lights - On during t h e  PLB doors open and 
c lo se  sequences, during the  l a t t e r  phase of rendezvous 
(pos t  NCC), during EVA, s tat ionkeeping,  docking, 
undocking, and payload handling a c t i v i t i e s ,  and from 
approximately 30 min p r i o r  t o  RCS burns performed 
a t  the  a f t  s t a t i o n  through the  post burn powerdown. 
OS Panel Lights - On during the  PLB doors open and 
c lose  sequences, during the  l a t t e r  phase of rendezvous 
(pos t  NCC), during EVA, s tat ionkeeping,  docking, 
undocking, and pzyload handling a c t i v i t i e s ,  and from 
approximately 30 min p r i o r  t o  RCS burns performed 
a t  the  a f t  s t a t i o n  through the  post burn powerdown. 
OS Panel Lights - Same a s  MS Panel Lights 
Note: 1) .  The low power l e v e l  is estimated to  be 
approximately 67% of the  high power l eve l .  
2) .  I n  genera l ,  i f  the  f loodr ight  i n t ens i ty  
is ra i s ed  (e.g. due t o  l a rge r  crew s i z e ,  mission 
a c t i v i t i e s ,  e t c . )  the  panel l i g h t i n g  i n t e n s i t y  
must a l s o  be r a i s ed .  
ANALYSIS USAGE: 
7677 051,103,109, OFT - On with a 100% usage f a c t o r  from pwr x f r  int 
401,403,433 u n t i l  3 h r s  a f t e r  OMS-2; on with a 672 usage f a c t o r  
during the crew workday, and on with a 100% usage 
from the  s t a r t  of deorb i t  prep through EOM 
OPS - On with a  100% usage f ac to r  from pwr x f r  i n t  
u n t i l  1.0 hr  a f t e r  OMS-2, on with a 67% usage f a c t o r  
during the  crew workday, and on with a  100% usage 
f a c t o r  from the  s t a r t  of deorb i t  preps through EOM 
TABLE A-111. -  DISPLAYS AND CONTPOLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) ElT BUICKS FUNCTION & USAGE 
03310200 
PANEL L I S  - LFT/OVHD 177 7677 05 1,103,109, Same a s  03310100 
40 1,403,433 
033 10300 
PANEL LIGHTS - RIGHT 133 7677 055,103,109, OFT - On with a 100% usage fac tor  from ptr x f r  i n t  
303,307,401, u n t i l  3 h r s  a f t e r  OMS-2 cutoff;  then on with a 67% 
403,405,409, usage fac tor  during the crew workday and from 30 -min 
41 1,413,433, ~ r i o r  t o  scheduled OMS burns and RCS burns performed . - .  - - .  
451,453 it the forward s t a t i o n  through the post burn 
powerdown; on with 100% usage fac tor  throughout 
anv RMS checkout a c t i v i t i e s ,  and from 6 hrs  pr ior  
t< deorbit through EOM. 
OPS - On with a 100% usage fac tor  from pwr x f r  i n t  
u n t i l  1 hr a f t e r  OMS-2 cutoff;  then on with a 
67% usage fac tor  during the crew workday, during 
rendezvous from 1.0 hrs pr ior  t o  NCC mt i l  i n i t i a t i o n  
of stationkeeping, from 30 min prior t o  scheduled 
OMS burns and RCS burns performed a t  the  forward 
s t a t ion  through the post burn powerdown, for  
stationkeeping, docking, undocking, and payload 
handling operations through those a c t i v i t i e s ;  on 
with 100% usage fac tor  from 3 hrs pr ior  t o  deorbit  
through EOM 
03310400 






OFT - Same a s  OPS except a l so  on with a 67% usage 
fac tor  during FTRVs 151-1, 151-2, and 151-3 (STS-1 
usage) and on with 100% usage fac tor  during 
RMS checkout a c t i v i t i e s  (STS-2 usage) . 
OPS - On with a 67% usage factor from 30 min p r io r  
t o  u n t i l  30 min a f t e r  i n i t i a t i o n  of' the PLB doors 
open and close sequences, during rendezvous, from 
1.0 hrs  prior t o  NCC u n t i l  i n i t i a t i o n  of stat ion- 


















































































































































































































































































































































































































































































TABLE A-111.-  DlSPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS 
03320200 
INSTR LTS - OVERHEAD 27 7677 051,103,109, 
401,403,433 
03320300 






INSTR LTS - OS 
FUNCTION & USAGE 
Same as 03320100 
OFT - On with a 100% usage f a c t o r  from pwr x f r  
i n t  u n t i l  3.0 h r s  a f t e r  OMS-2; from 30 min p r i o r  
t o  scheduled OMS burns, and RCS burns performed 
a t  the forward s t a t i o n ,  through the  pos t  burn 
powerdown; throughout the RKS checkout a c t i v i t i e s ;  
from 6.0 h r s  p r i o r  t o  u n t i l  1.0 h r s  a f t e r  the  
rehearsa l  deorb i t ;  and from 6.0 h r s  p r i o r  t o  
deorb i t  u n t i l  EOM with a 100% usage f a c t o r  
OPS - On with a 100% usage f a c t o r  from pwr x f r  i n t  
u n t i l  1.0 h r s  a f t e r  OMS-2; during rendezvous, from 
1.0 h r s  p r i o r  t o  NCC u n t i l  i n i t i a t i o n  of s t a t i on -  
keeping; from 30 min p r i o r  t o  scheduled OMS burns, 
and RCS burns performed a t  the forward s t a t i o n ,  
through the  post  burn powerdown; f o r  s tat ionkeeping,  
docking, undocking, and payload handling operat ions 
through those a c t i v i t i e s ;  and from 3.0 h r s  p r i o r  
t o  deorb i t  u n t i l  EOM a t  a 100% usage f a c t o r  
OFT - Same as OPS except  a l s o  on during FTRts 
151-1, 151-2, and 151-3 (STS-1 usage), and RMS 
checkout a c t i v i t i e s  on. STS-2. 
OPS - On from 30 min p r i o r  t o  u n t i l  30 min a f t e r  
i n i t i a t i o n  of t he  PLB doors open and c lose  sequences; 
during rendezvous, from 1.0 h r s  p r i o r  t o  NCC u n t i l  
i n i t i a t i o n  of s tat ionkeeping;  from 30 min p r i o r  t o  
scheduled RCS burns, performed a t  the  a f t  s t a t i o n ,  
through the pos t  burn powerdown; from 30 min p r i o r  
t o  u n t i l  30 min post  EVA; and f o r  s tat ionkeeping,  
docking, undocking, payload operat ions and payload 
ID NO/ POWER 




NUMERIC LIGH'IS - FW 17 
TABLE A-111. -  DISPLAYS AND CONTROLS SUBSYSTEM 
ACTIVITY 
EFF BLOCKS FUNCTION & USAG-E 
handling through those a c t i v i t i e s  
FUNCTION: 
Provide i l luminat ion f o r  t h e  numeric displays.  
USAGE : 
Numeric l i g h t i n g  is a funct ion of crew a c t i v i t i e s  
and is a t  crew d iscre t ion .  Es t ina tes  are a3 fol lows! 
Forward Numeric Lights  - On continuously throughout 
all missions. 
QS Numeric Lights - On during t h e  PLB doors open 
and c lose  sequences; during the  latter phase of ren- 
dezvous (pos t  NCC); during EVA, statbonkeeping, dock- 
ing ,  undocking, and payload handling a c t i v i t i e s ;  
and from approximately 30 min p r i o r  t o  RCS burns 
performed a t  the  a f t  s t a t i o n  through the  burn. 
ANALYSIS USAGE : 
.3 
7677 101 On from pwr x f r  i n t  t o  EOM 
03330200 
NUMERIC LIGHTS - OS 20 7677 001,003,005, OFT - Same as OPS exctpt, a l s o  on during FTR's 151-1, 
055,305,405, ;51-2, and 151-3 (STS-1 usage). and throunhout RW 
- .  - 
409,411 ,413, checkout a c t i v i t i e s  on STS-2. 
417.419.415. 
437 ; 451 ; 453 OPS - On from 30 min p r i o r  t o  u n t i l  30 min a f t e r  . 
455 . i n i t i a t i o n  of t he  PLB doors open and c lose  sequenoes; 
during rendezvous, from 1.0 h r s  p r i o r  t o  NCC u n t i l  
i n i t i a t i o n  of stationkeeping; from 30 min p r io r  t o  
scheduled RCS burns, performed a t  t he  a f t  s t a t i o n ,  
through the  post  burn powerdown; from 30 min p r i o r  
TABLE A-111. -  DISPLAYS AND CONTROLS SUtiSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTICd & USAGE 
03350 
MID DECK FLOOD LTS 
03350100 
MID DK FLDLT 11 16 
t o  u n t i l  30 min post  EVA; and f o r  s ta t ionkeeping,  
docking, undocking, payload operat ions,  and payload 
handling through those a c t i v i t i e s  
FUNCTION : 
Provide general  i l lumina t ion  i n  t h e  mi d-deck a rea .  
USAGE : 
Mid-deck f l ood l igh t s  a r e  used at  crew d i s c r e t i on .  
It is estimated t h a t ,  i n  genera l ,  a l l  mid-deck f lood  
l i g h t s  w i l l  be  on when any crewman is i n  t he  mid- 
deck area.  I n  addi t ion ,  t h r ee  o r  four  l i g h t s  w i l l  
be on during ascent  and descent with crew s i z e s  g r e a t e r  
than four .  
Note: 1.) Mid-deck f l ood l igh t  5 w i l l  not  be i n s t a l l e d  
u n t i l  DFI is removed. 
2. ) Mid-deck f l o o d l i g h t s  6 through 8 w i l l  be 
used t o  provide emergency i l lumina t ion ,  
ANALYSIS USAGE: 
7677 103,109,401, ALL - Usage is a funct ion of crew s i z e ,  as follows: 
403,423,433 
Two crewmen - On 10% of t h e  time during t he  crew 
workday; on f o r  1.5 h r s  s t a r t i n g  30 min p r i o r  t o  
each scheduled e a t  per iod 
Three crewmen/single s h i f t  - On 15% af the  time 
during t h e  crew workday; on f o r  1.5 h r s  s ta r t i .ng  
30 min p r i o r  t o  each scheduled e a t  period 
Three crewmen/two s h i f t  - On 10% of t h e  time from 
TABLE A - I 1 1  .- DISPLAYS AND (X)NTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVIm 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OMS-2 plus 1.0 hrs  u n t i l  3.0 hrs  pr ior  to deorbit; 
on f o r  1.5 hrs  s t a r t i n g  30 min pr ior  to each 
scheduled e a t  period 
Four crewmen/single s h i f t  - On 202 of the  time 
during the  crew workday; on f o r  1.5 h r s  s t a r t i n g  
30 min pr ior  t o  each scheduled e a t  period 
Four cremen/two s h i f t  - On 13.32 of the time 
from OMS-2 plus 1.0 hrs  u n t i l  3.0 hrs  pr ior  t o  
deorbit; on f o r  1.5 h r s  s t a r t i n g  30 min prior to 
each scheduled ea t  period 
Five crewmen/single s h i f t  - On 252 of the time during 
the creu workday; on f o r  2.5 hrs s t a r t i n g  30 min 
pr ior  to  each scheduled e a t  period; on from pur 
x f r  i n t  u n t i l  1.0 hrs  a f t e r  OMS-2; on from 3.0 h r s  
pr ior  ta deorbit u n t i l  EOM 
Five c'reumen/two s h i f t  - On f ran  pwr x f r  i n t  u n t i l  
1.0 h r s  &ter  OMS-2; on 16.75 of the time from OMS-2 
plus 1.0 hrs u n t i l  3.0 hrs  pr ior  t o  deorbit; on from 
3.0 hrs pr ior  t o  deorbit u n t i l  EOH; on fo r  1.5 
hm s t a r t i n g  30 min pr ior  t o  each scheduled e a t  
pe:*iod 
Six crewen - On f r m  p m  x f r  i n t  u n t i l  1.0 hrs 
a f t e r  OMS-2; on 20.02 of the tfme f r a t  OMS-2 plus 
1.0 hrs  u n t i l  3.0 hrs pr ior  t o  deorbit; on f r m  
3.0 h r s  pr ior  t o  dearbit  u n t i l  EOH; OR f o r  1.5 h r s  
s t a r t i n g  30 min prior t o  each scheduled e a t  period 
Seven, or more, crewmen - On from pwr x f r  i n t  m t i l  
1.0 hrs a f t e r  OMS-2; on 23.32 of the time from 
OMS-2 p l w  1.0 hrs  u n t i l  3.0 h r s  pr ior  t o  deorbit; 
on from 3.0 h r s  pr ior  t o  deorbit u n t i l  EOM; on f o r  
1.5 hrs  s t a r t i n g  30 min prior t o  each scheduled 
TABLE A-I11 .- DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
F e a t  period 
i 
? 03350200 




! MID DK FLDLT 13 16 7677 403,4L Usage is a funct ion of crew s i z e  as fol!.aws: 
! 3 
Two crewmen - On 10% of the time during the  crew 
workday; on f o r  1.5 hr s  s t a r t i n g  30 min p r i o r  t o  
each scheduled e a t  period 
Three crewmen/single s h i f t  - On 152 of t h e  time 
during the  crew workday; on f o r  1.5 h r ~ s  s t a r t i n g  
30 min p r i o r  t o  each scheduled e a t  period 
Three crewmen/two s h i f t  - On 10% of the time from 
OMS-2 plus  1.0 hr s  u n t i l  3.0 hr s  p r i o r  t o  deorb i t ;  
on f o r  1.5 hrs s t a r t i n g  30 min p r i o r  t o  each sched- 
uled e a t  period 
Four crewmen/single s h i f t  - On 202 of  t he  time 
during the  crew workday; on f o r  1.5 h r s  s t a r t i n g  
30 min p r i o r  t o  each scheduled eat period 
Four crewmen/two s h i f t  - On 13.31 of t h e  time 
from OMS-2 p lus  1.0 h r s  u n t i l  3.0 h r s  p r i o r  t o  
deorb i t ;  on f o r  1.5 h r s  s t a r t i n g  30 min p r i o r  t o  
each scheduled e a t  period 
Five crewmen/single s h i f t  - On 252 of t h e  time 
during the  crew workday; on f o r  2.5 h r s  s t a r t i n g  
30 min p r i o r  t o  each scheduled e a t  period 
Five crewmen/two s h i f t  - On 16.7% of the time from 
OMS-2 p lus  1.0 h r s  u n t i l  3.0 h r s  p r i o r  t o  deorb i t ;  
TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
on f o r  1.5 h r s  s t a r t i n g  30 min p r io r  t o  each sched- 
uled eat period 
S i x  crewmen - On 20.0% of the time from OHS-2 plus 
1.0 h r s  u n t i l  3.0 h r s  p r i o r  t o  deorb i t ;  on f o r  
1.5 h r s  s t a r t i n g  30 min p r i o r  t o  each scheduled 
e a t  period 
Seven, or  more, crewmen - On 23.3% of t he  time 
from OMS-2 plus 1.0 h r s  u n t i l  3.0 h r s  p r i o r  t o  
deorb i t ;  on f o r  1.5 h r s  s t a r t i n g  30 min p r io r  t o  









M I D  DK FLDLT #5 
Same as 03350300 
OFT - Not used 
OPS - TED 
7600 None 
03350600 
M I D  DK FLDLT #6 
033506 10 
M I D  DK FLDLT #6-eMW 16 7677 None Not used ( c o n t i ~ g e n c g  equipment ) 
Same as 03350300 
03350700 
MID DK FLDLT #7 
033507 10 
M I D  DK FLDLT #7-EMW Not used (contingency equipment) 
Same a s  03350100 
16 7677 None 
03350800 
M I D  DK FLDLT #8 
TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
E4UIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
0335081 0 
M I D  DK FLDLT #8-EMW 16 7677 None 
03360100 (2) 
MD DK BNK 1/3 FL LTS 33 7600 427 
03360200 (2)  
MD DK BNK 2/4 FL LTS 33 7600 427 
Not used (contingency equipment) 
FUNCTION : 
Provide i l luminat ion i n  t he  s l eep  s t a t i o n  area. 
There a r e  four  l i g h t s  with ind iv idua l  switches and 
dimming cont ro ls .  
USAGE : 
Sleep s t a t i o n  l i g h t s  are used at  crew discre t ion .  
It is estimated t h a t  one l i g h t  w i l l  be on per crewman 
fo r  approximately one hour during both pre and pos t  
s leep  a c t i v i t i e s .  
ANALYSIS USAGE : 
OFT - Not used 
OPS - Both on f o r  1.0 h r s  during both pre and pos t  
s l eep  a c t i v i t i e s  
OFT - Not used 
OPS - Usage is a funct ion of crew size and s h i f t  
descr ip t ion ,  as follows: 
lbo  crewmen - Not used 
Three crewmen/single s h i f t  - On with a 50% usage 
f a c t o r ,  f o r  1.0 h r s  during both pre and post  s l eep  
a c t i v i t i e s  
Three crewmen/two s h i f t  - Not used 
TABLE A-111.-  DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Four crewmen/single s h i f t  - On f o r  1.0 h r s  during 
both pre and post s l eep  a c t i v i f i e s  







a 03370 MID DECK PANE, LTS r 
03370100 
MID DECK PANEL LT #I 7 
Five crewmedsingle s h i f t  - On f o r  1.0 h r s  during 
both pre and pos t  s leep  a c t i v i t i e s  
Five crewmen/two s h i f t  - On f o r  1.0 h r s ,  with a 
usage f ac to r  of 255, during pre and post  s l eep  
a c t i v i t i e s  
S i x  crewmen - On f o r  1.0 h r s ,  with a usage f a c t o r  
of 505, during pre and post  s l eep  a c t i v i t i e s  
Seven, or  more, crewmen - On f o r  1.0 h r s  during 
pre and post  s leep  a c t i v i t i e s  
FUNCTION : 
I l luminate  t h e  panel upon which the  mid deck flood- 
l i g h t  and a i r l ock  l i g h t  cont ro l  switches are mounted. 
There are two l i g h t s ,  mounted a t  opposite s ides  of 
t he  panel.  
USAGE : 
The panel l i g h t s  are used at  crew d iscre t ion .  It 
is estimated t h a t  both l i g h t s  w i l l  be on from ON-2 
p lus  30 min u n t i l  deorb i t .  
ANALYSIS USAGE: 
7677 051,401,107, On from OMS-2 plus  30 min u n t i l  & o r b i t  
433 
TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSlEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
03370200 
MID DECK PANEL LT #2 7 7677 051,401,107, Same a s  03370100 
433 
a3380 




PERSONAL HYGIENE LT 
FUNCTION : 
Provides i l luminat ion i n  t h e  waste management a rea .  
There is an ind iv idua l  on/off switch, but  no dimming 
cont ro l .  
USAGE : 
The l i g h t  is used a t  crew d iscre t ion .  It is est imated 
t h a t  t h i s  l i g h t  w i l l  be on f o r  t he  durat ion of each 
waste management period, both pre and pos t  s l eep  
a c t i v i t i e s ,  and f o r  the  durat ion of the  s l eep  period. 
ANALYSIS USAGE: 
On f o r  30 min during pre and pos t  s l eep  a c t i v i t i e s ,  
and f o r  the  durat ion of the  s l eep  period. Additional 
usage is a funct ion of crew s i z e  end s h i f t  descr ip t ion ,  
as follows: 
S ingle  s h i f t  - Scheduled once per  24-hr day with 
a durat ion s f  12 min times t he  crew s i z e  
lko  s h i f t  - Scheduled twice per  24-hr day with 
a durat ion of 6 min times t he  crew s i z e  
FUNCTION : 
Provides i l luminat ion  i n  t h e  personal  hygiene a rea .  
There is an ind iv idua l  on/off switch, b u t  no dimming 
cont ro l .  
TABLE A-111.-  DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POlr'ER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : I 
03390000 
PERSONAL HYGIENE LT 16 7600 427 
3- 034 10 
H AIRLOCK FLDLIGHTS 
:: 
03410100 
AIRLOCK FLDLT #l 16 
03410200 
AIRLOCK FLDLT #2 16 
The l i g h t  is used at crew discre t ion .  It is est imated 
t h a t  t h i s  l i g h t  w i l l  be on f o r  some time during both 
pre and post  s leep  a c t i v i t i e s .  
ANALYSIS USAGE : I 
OFT - Not used I 
OPS - On f o r  30 min during both pre and pos t  s l e e p  
a c t i v i t i e s  
FUNCTION : 
Provide i l luminat ion  within t he  a i r l ock .  'he l i g h t s  
have ind iv idua l  on/off controls .  
USAGE : 
Estimate two l i g h t s  on from approximately 1.5 h r s  
p re  EVA u n t i l  about 1.0 h r s  pos t  EVA. One l i g h t  w i l l  
probably be on continuously during the  crew workday 
f o r  Spacelab operat ions.  
Note: A l l  f l ood l igh t s  may be on during cold ca3e 
a t t i t u d e s  t o  minimize condensation 
ANALYSIS USAGE: 
7677 417,419 On from 1.5 h r s  p r io r  t o  each scheduled EVA u n t i l  
1.0 hrs  pos t  EVA 
7677 417,419 Same a s  03410100 
TABLE A - I 1 1  . - DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
03410300 
AIRLOCK FLDLT #3 16 7677 403,415,417, On from 1.5 hrs  p r i o r  t o  each scheduled EVA u n t i l  
419 1.0 hrs post EVA; a l s o  on during the  crew workday 
f o r  Spacelab payloads and during docking module 
operat ions f o r  s a t e l l i t e  refurbishment missions 
03410400 
AIRLOCK FLDLT #4 16 7677 417,419 Same as 03410100 
03420 
FLT DECK FLOODLTS FUNCTION : 
I l luminate t he  main instrument panels and provide 
general  f i e l d  l i g h t i n g  i n  t he  forward and af t  cabin 
a reas .  These l i g h t s  a r e  used i n  conjunction with 
t he  panel,  instrument, and numeric l i g h t s  ( see  03310, 
03320, and 03330). They have ind iv idua l  on/off and 
continuous dimming cont ro l .  
USAGE : 
Fl igh t  deck f loodl ight ing  is a funct ion of crew 
a c t i v i t i e s  and is a t  crew d iscre t ion .  Estimates 
a r e  as follows: 
OS F l igh t  Deck Floodlights  - Used to provide 
emergency i l luminat ion.  
Lef t  Glareshield F loodl ights  - On half-bright  from 
prelaunch through o r b i t a l  reconfigurat ion.  (in one- 
four th  br ight  from o r b i t a l  reconfigurat ion u n t i l  
EW. 
Right Glareshield F loodl ights  - On half-bright  from 
prelaunch through o r b i t a l  reconfigurat ion.  On one- 
four th  br ight  during the  crew workday, during deo rb i t  
preps, and from deorb i t  t o  EOM. 
TABLE A-111. -  DISPLAYS AND 03NTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
034201 00 
FLIGHT DK FLDLTS-CS 19 
034201 10 
FLT DK FLCLSTS-EMW 19 
03420200 
GLARSHLD FLDLT-LFT 33 
Note: The r i g h t  and l e f t  g l a r e sh i e ld  f l ood l igh t s  
w i l l  a l s o  be used t o  provide emergency 
i l lumina t ion .  
Le f t  Overhead F loodl igh ts  - Used only i n  support  
of s p e c i f i c  mission, experiment, and crew a c t i v i t i c s .  
Note: One of these  f l ood l igh t s  i l lumina tes  t he  cen t e r  
console. The o ther  sh ines  i n  t he  l e f t  crew- 
man's l a p  t o  permit hira t o  read w!lile o the r  
crewmen ape viewing ob j ec t s  ex t e rna l  t o  t he  
Orbi te r .  
Right Overhead F loodl igh ts  - On b r igh t  from prelaunch 
through o r b i t a l  reconf igura t ion  and from 3 h r s  p r i o r  
t o  deo rb i t  u n t i l  EOM. 
Console F loodl igh ts  - C m d r  (L) - Used t o  provide 
emergency i l lumina t ion  of l e f t  side-panels.  On during 
pre and post  s l e ep  a c t i v i t i e s ,  and f o r  t he  dura t ion  
of  the  s l eep  period. 
Console F loodl igh ts  - P i l o t  (R) - Used t o  provide 
emergency i l lumina t ion  of r i g h t  side-panels.  
ANALYSIS USAGE: 
For crew s i z e s  of 2, 3, 4, or 5 men working a s i n g l e  
s h i f t  - On with a 25% usage f a c t o r  during crew s l eep  
per iods  
7677 None , . Not used (contingency equipment) 
7677 051,103,107, OFT - On with a 100% usage f a c t o r  from pk:- x f r  i n t  
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TABLE A-111.- DISPLAYS Ah'D CONTROLS SUBSYSTEM 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION b USAGE 
from 3.0 h r s  a f t e r  OMS-2 u n t i l  EOM 
OPS - On with a 100% usage fac tor  from pwr xfk i n t  
u n t i l  1.0 h r s  a f t e r  OMS-2; on with a 25% usage fac tor  
from 1.0 hrs  a f t e r  OMS-2 u n t i l  EOM 
33 7677 None Not used (contingency equipment) 
33 7677 051,103,107, Same a s  03420200 
109,401,433 
33 7677 None Not used (contingency equipment) 
22 7677 103,401 On with 100% usage fac tor  from pwr xfr i n t  through 
ascent reconf igura tion. 
22 7677 103,109,40 1, On with a 100% usage fac tor  frcm pwr x f r  i n t  through 
433 ascent reconfiguration; on with a 100% usage fac tor  
from deorbit prep u n t i l  EOM 
17 7677 103,40 1,427, OFT - On with 100% usage fac to r  fram pwr x f r  i n t  
42 9 through ascent reconfiguration; on with a 100% 
usage fac tor  during pre and post sleep a c t i v i t i e s ,  
and on with a 50% usage fac tor  during the crew 
sleep periods 
O P S - O n u i t h  100%usage fac tor  f r o m p w r x f r i n t  
through ascent reconfiguration. 
17 7677 103,401 On with 100% usage fac tor  fran pwr x f r  i n t  through 
TABLE A-111. -  DISPLAYS AND OONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIP'TIOI (WATTS) EFF BLOCKS FUNCTION & USAGE 
03430 
PL/MS STA FLDLTS 
ascent  reconfigurat ion.  
FUNCTION : 
Provide i l lumina t ion  of t h e  payload and mission 
s t a t i o n s .  The l i g h t s  have ind iv idua l  on/off and 
continuous dimming cont ro ls .  
USAGE : 
Payload and mission s t a t i o n  f l ood l igh t i ng  is a func t ion  
of crew a c t i v i t i e s  and is a t  crew d i s c r e t i on .  Es t i -  
mates a r e  a s  follows: 
Payload s t a t i o n  F loodl igh t  - On one-fourth br igh t  
during t he  PLB doors open and c lo se  sequences; dur ing  
t he  l a t t e r  phase of rendezvous (pos t  NCC); during 
EVA, s ta t ionkeeping,  and payload handling a c t i v i t i e s ;  
and from approximately 30 min p r i o r  t o  RCS burns per- 
formed a t  t he  a f t  s t a t i o n  through the  burn. 
Mission s t a t i o n  F loodl igh t  - Same as Payload s t a t i o n  
Floodl ight .  
ANALYSIS USAGE: 
03430100 
PAYLOAD STA FLD LT 33 7677 00 1 ,003,005, OFT - Same as OPS except a l s o  on with a 252 usage 
055,305,405, f a c t o r  during FTRVs 151-1, 151-2, and 151-3 (STS-1 
409,411,413, usage) and throughout t he  RMS checkout STS-2. 
417,419,435, 
437,451,453, OPS - On with a 25% usage f a c t o r  from 30 min p r i o r  
455 u n t i l  30 min a f t e r  i n i t i a t i o n  of t he  PLB doors open 
and c lo se  sequences; during rendezvous, from 1.0 hrs 
p r i o r  t o  NCC u n t i l  i n i t i a t i o n  of s ta t ionkeeping;  
from 30 min p r i o r  t o  RCS burns, performed a t  t he  a f t  
s t a t i o n ,  through the  post  burn powerdown; from 30 min 
p r i o r  t o  u n t i l  30 min post  EVA; and f o r  s t a t i on -  
1 TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
keeping, docking, undocking, payload operat ions 
and payload handling through those a c t i v i t i e s  
03430200 
MISSION STA FLD LT 33 7677 001,003,005, 
. 055,305,405, 
?25,4: ,413, 






d 03480 1 PLB FLDLIGH'S ELEC 




Same a s  03430100 
FUNCTION: 
Provide a regula ted  24 vdc f o r  l i g h t s  i n  t he  payload 
bev. Assembly 1 powers ' he Forward Por t ,  Mid Por t ,  
A f t  Starboard PLB Floodlights ,  and t he  Forward Bulkhead 
Mid Starboard, and Aft  Po r t  PLB Floodl igh ts .  See 
03490 and 03540. 
USAGE : 
Assembly I w i l l  consume 25% of  r a t e d  power (25W) 
f o r  each of its fou r  l i g h t s  t h a t  is on. Assembly 2 
w i l l  consume 33% of  r a t ed  power ( 2 9 )  f o r  each of 
its t h r e e  l i g h t s  t h a t  is on. 
ANALYSIS USAGE : 
PLB FLDLT ELEC ASYI 200 7677 001,003,005, SE-1  - On with a 758 usage r ac to r  during payload 
055,417,435, TV opera t ions ;  on with a 75% usage f a c t o r  f o r  
437,451 ,453, f o r  30 min s t a r t i n g  10 min p r i o r  t o  t he  i n i t i a t i o n  
455 of both t h e  PLB doors open and c lo se  sequences; 
a l s o  on with 100% usage f a c t o r  during FTR1s 151-1, 
151-2, and 151-3 
-Y . a- - -7 -- - t- i - - * - - - - -  - 
7 - - .- my- 
. ..* * -  - --- ---. - T C' 
TABLE A - I 1 1  . - DISPLAYS AND ONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) WF BLOCKS FUNCTION & USAGE 
STS-2 - On with a 75% usage f a c t o r  during payload 
TV operat ions;  on with a 75s usage f a c t o r  f o r  
30 min s t a r t i n g  10 min p.-ior t o  the  i n i t i a t i o n  
of both PLB doors open and c lo se  sequences; on 
throughout RMS checkout a c t i v i t i e s .  
OPS - On during payload opera t ions ,  handling, and 
EVAt s 
03480200 




PL BAY FLOODLTS 
STS-1 - On during payload TY operat ions;  on f o r  30 
min s t a r t i n g  10 min p r i o r  t o  t h e  i n i t i a t i o n  of 
both t he  PLB doors  open and c lo se  sequences; a l s o  
on during FTRts 151-1, 151-2, and 151-3 
STS-2 - On during payload bay TV operat ions,  on f o r  
30 min p r i o r  t o  t h e  i n i t i a t i o n  of both t h e  PLB 
doors open and c lo se  sequences, including FTRts 
involving PLB door t e s t i n g  
OPS - On during payload operat ions,  payload handling, 
and EVA1 s 
FUNCTION : 
Provide i l lumina t ion  t o  support  Orb i t e r  payload 
operat ions.  The i i g h t s  have ind iv idua l  on/off 
con t ro l s ,  and a r e  powered by t he  ind ica ted  PLB 
Floodl igh t  E lec t ron ics  Assembly (See 03483). 
USAGE : 
Estimations a r e  t h a t  a l l  of t h e  l i g h t s  w i l l  be on 
during manipulator operat ions,  during EVAts and 
during payload bay TV opera t ions .  
TABLE A - 1 1 1 . -  DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTTT:iTY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE : 
03490100 
PLB FLD FWD PORT-EA1 150 7677 001,003,005, STS-1 - On during payload bay W operat ions,  f o r  30 min 
055,417,435, s t a r t i n g  10 min p r i o r  t o  t he  i n i t i a t i o n  of both 
437,451,453, the  PLB doors open and c lose  sequences, and on 
455 during FTR1s 151-1, 151-2, and 151-3 
STS-2 - On during payload bay TV operat ions,  for 
30 min s t a r t i n g  10 min p r i o r  t o  t he  i n i t i a t ~ o n  
of both t he  PLB doors open and c lose  sequences, 
and throughout t h e  RMS checkout a c t i v i t i e s  
i-i 
H 03490200 
=> PL!3 FLD FWD STBD-EA2 150 7677 001,003,005, 
03490300 
PLE FLD MID PORT-EA1 150 7677 001,003,0059 
OPS - On during payload opepatiens, payload hand- 
l i n g  and EVA1 s 
Same a s  03490100 
Same as 03490100 
03490400 





PLB FLD A .  T PORT-EA2 150 7677 001,003,005, Same a s  03490100 
055,417,435, 
437,451 ,453, 
TABLE A - 1 1 1 . -  DISPLAYS AND CONTROLS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
03'190600 





LH R E  FLOODLIGHT 
03500000 
LH I(MS FLOODLIGHT 
0350 1 
LH I(MS FLDLT VOLT 
BOOSTER 
FUNCTION: 
Illuminates the working area o f  the e f fector  for  
d irect  viewing and for  TV. The l i g h t  has individual 
on/off and continuous dimming controls. 
USAGE : 
Estimated usage is full-bright during manipulator 
operations. 
ANALYSIS USAGE : 
STS-1 - N/A 
STS-2 - On throughout the RMS checkout a c t i v i t i e s  
OPS - [m during payload handling a c t i v i t i e s  
FUNCTION: 
Provides constant voltage and current to LH AMS 
. f loodl ight .  
USAGE : 
TABLE A-111. -  DISPLAYS AND CONTROLS SU3SYSTEM 
ID NO/ POmR ACTIVITY 
EQUIPMENT DEFCRIPTION (WATTS) EFF BLOCKS 
0350 1000 
LRMS FLDLT VOLT BSTR 47 7637 055,451,453 
03510 
OVHD DOCKING FLDLT 
035 10000 
OV DOCKING FLDLT EA2 " 130 7637 055,411,413, 
451,453 
FUNCTION & USAGE 
Function of LM RMS f loodl ight  usage. 
ANALYSIS USAGE : 
STS-1 - N/A 
STS-2 - On throughout the  RMS checkout a c t i v i t i e s  
OPS - On during payload handling a c t i v i t i e s  
FUNCTION: 
Provides i l luminat ion during docking, undocking , 
payload grappling,  and payload r e l ea se  operat ions.  
I n  addi t ion ,  it may be used t o  provide a t a rge t  f o r  
s t a r t r acke r  lock-on t o  f a c i l i t a t e  rendezvous with 
a second, ac t i ve ,  Orbi ter .  The l i g h t  has bright/dim/ 
o f f  cont ro l .  
USAGE : 
Estimate f u l l  on f o r  docking and undocking, and f o r  
s a t e l l i t e  deployment and r e t r i e v a l .  
ANALYSIS USAGE : 
STS-2 - On throughout t he  RMS checkout a c t i v i t i e s  
OFS - On f o r  25 min beginning 15 min p r io r  t o  docking, 
f o r  the  durat ion of undocking and payload deployment, 
and from 20 min p r i c r  t o  payload capture u n t i l  payload 
capture p lu s  40 min 
I 
03540 
TABLE A-111.-  DTSPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 






~1 FWD BULKHD FLDLT EA1 170 
03550 
C&W STATUS DISPLAY 
FUNCTION : 
The forward bulkhead l i g h t  provides general  i l lumi-  
nat ion of payloads f o r  v i sua l  operat ions.  Spec i f i -  
c a l l y ,  it i l luminates  t h e  EVA handra i l s  which run 
along the PLB door hinges. The l i g h t  has bright/dim/ 
o f f  cont ro l  and is powered by the  PLB Floodlight  
Elec t ronics  Assembly 11 (See 03480100). 
USAGE : 
F u l l  on f o r  a l l  manipulator operat ions,  both with 
and without TV; f o r  a l l  PLB operat ions;  and f o r  a l l  
EVA a c t i v i t i e s .  
ANALYSIS USAGE: 
7677 417,451,453 On during EVA, payload operat ions,  and payload handling 
455 
FUNCTION : 
Displays, upon reques t ,  ind iv idua l  C&W parameter 
s t a t u s ,  Lndividual C&W parameter l i m i t  values,  and 
channels which are inh ib i t ed .  The u n i t  requi res  
power only when a crewman is taking a reading. 
Note: 1 ) .  The lamp t e s t  power l e v e l  is approximately 
20 wat t s  . 
2). This un i t  receives power t h r o w  t h e  
caut ion and warning u n i t  ( r e f .  03150). 
USAGE : 
Illuminated once per  day during scheduled C&W lamp 





C&W ANNUN ASSY-OPR 
I 
88 7677 None 
03560010 
C&W ANNUN ASSY-QUIES 8 7677 101 
03710 
CMPTR STAT ANNUN MY 
t e s t i ng .  Otherwise, i l luminated i n  contingency only. 
ANALYSIS USAGE : 
Not used (momentary powerj 
FUNCTION : 
Iden t i fy  subsystems which a r e  malfunctioning. A 
l i g h t  may be i l luminated by any one of  a group o f  
r e l a t ed  parameters. Once i l luminated,  a l i g h t  will 
remain on u n t i l  the  causing paramete, r e tu rns  within 
prescribed l i m i t s  o r  u n t i l  the crew d isables  the  
e f fec ted  parameter. 
USAGE : 
Quiescent power is on continuously throughout a l l  
missions. Additional power is required only during 
contingencies. 
Note: Quiescent power may be eliminated by going 
t o  t he  "Acknowledge Mode." I n  t h i s  mode, 
no l i g h t s  w i l l  i l luminate  until a crewman 
depresses a master alarm switch. 
ANALYSIS USAGE : 
Not used (contingency usage) 
On fkom pwr x f r  i n t  t o  EOM 
FUNCTION : 
Receives s igna l s  from &he Computer In t e r f ace  Control 
TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ FOWER ACTIVITY 
EQnPmNT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Unit and suppl ies  power t o  a l i g h t  matrix t o  
i nd i ca t e  any ncomputer f a i l e d w  vote. 
USAGE : 
037 10000 
CMPTR STAT ANNUN ASY 
03720 




I ANNUN CNTL ASSYS 
Uses power only i n  t he  event o f  a computer f a i l u r e ,  o r  
a lamp test. 
ANALYSIS USAGE : 
7677 None Not used 
7677 None 
FUNCTION : 
Detects d i s c r e t e s  from the  GPC's which ind i ca t e s  a 
"computer f a i l e d n  vote and provide these signals t o  t h e  
computer s t a t u s  annunciator assembly. The Quiescent 
mode represents  t he  "no f a i l u r e n  power consumption, 
t he  Operate mode represents  the power consumption 
with a l l  channels ind ica t ing  f a i l u r e .  
USAGE : 
Operate - On only with GPC f a i l u r e s .  
Quiescent - On continuously throughout a l l  missions. 
ANALYSIS USAGE : 
Not used (contingency usage 
On f rom pwr xfr i n t  t o  EOM 
FUNCTION : 
$ 
TABLE A - 1 1 1  . - DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ kOWER 
EQUIPMENT DESCRIPTION (WATTS) 
03730200 
ACA #2/#3 L/CNTR 189 
03730300 
ACA t4/#5 R/AFT 149 
ACTIVITY 
EFF BLOCKS FUNCTION & USAGE 
Provide the  e l ec t ron ic s  which con t ro l  the  annunciator 
l i g h t s  ( see  03740). The quiescent  mode represents  
t h e  power consumed when none of the  l i g h t s  a r e  on 
and the  operate  mode represents  t h e  power consumed 
when a l l  assigned channels a r e  on. 
USAGE : 
Annunciator Control Assembly operat ion is a funct ion 
of crew a c t i v i t i e s .  Estimates a r e  a s  follows: 
It is estimated t h a t  the  forward assemblies w i l l  
be on during ascent  and descent with approximately 
30% of the  l i g h t s  i l luminated,  and on-orbit with 
approximately 10% of t he  l i g h t s  i l luminated.  
It is estimated t h a t  the  a f t  assemblies w i l l  be on 
during the  l a t t e r  phase of rendezvous (pos t  NCC); 
during EVA, s tat ionkeeping,  docking, undocking, and 
payload handling a c t i v i t i e s ;  and from approximately 
30 min p r io r  t o  RCS burns performed at  the  a f t  s t a t i o n  
through the  burn. Approximately 10% of t he  l i g h t s  
w i l l  be il luminated i n  each instance.  
ANALYSIS USAGE : 
7677 103,105,109 On from pwr x f r  i n t  t o  OMS-2 cu tof f  at  35.3% usage. 
From OMS-; cu tof f  t o  deorb i t  a t  13.8% and from deorb i t  
t o  EOM a t  35.3% usage 
7677 103,105,109 On from pwr x f r  i n t  t o  OMS-2 cu tof f  a t  35.2% usage. 
From OMS-2 cutof f  t o  deorb i t  a t  13.7% and from deorb i t  
t o  EOM a t  35.2% csage 
7677 103,105,109 On from pwr x f r  i n t  t o  OMS-2 cu tof f  a t  36.7% usage. 
From OK?.-2 cutoff  t o  deorb i t  a t  15.65 and from deorb i t  
', f 
' I  
I TABLE A-111. -  DISPLAYS AND CONTROLS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
t EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
t o  EOM a t  36.7% usage 
03740 
ANNUNCIATORS FUNCTION : 
Annunciate event occurrences via indicator l i g h t s  
on control panels. Control fo r  mast annunciator 
l i g h t s  is bright/dim, with continuous dimming i n  
the  I tDimf1 position. 
USAGE : 
The l i g h t  levels  a re  a t  crew discretion,  while event 
occurrences a r e  a function of crew a c t i v i t i e s .  
Estimates a re  as follows: 
Forward Annunciators - On full-bright  during ascent 
and descent, with an average of about 30% of the 
l igh t s  illuminated. On full-dim when on-orbit, with 
an average of about 10% of the l i g h t s  illuminated, 
i n  a given area,  when the corresponding control  
assembly is on (see 03730). 
Aft Annunciators - On full-dim when on-orbit, with 
an average of about 10% of the l i g h t s  illuminated, 
i n  a given area,  when the corresponding control  
assembly is on (see 03730). 
ANALYSIS USA(%: ; 
03740100 
ANNUN LTS (ACA 11) 4 1 7677 103,105,109 On from pwr x f r  i n t  t o  OMS-2 cutoff  a t  30% usage ' / i 2 3 
,* ' factor.  From Om-2 cutoff  u n t i l  deorbit a t  6.72, j 
and from deorbit t o  EOM a t  305 usage fac tor  ! 'i : 
f 
03740200 4 1 
ANNUN LTS ( ACA #2/#3) 77 7677 103,105 109 Same a s  03740100 9 






TABLE A-111.- DISPLAYS AND CONTROLS SUBSYSTEM - Concluded 
- 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
03740300 
ANNUN LTS (ACA #4/#5) 64 Same as 03740100 

TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
040 10 
UPLNK TXT/GRAPH MACH FUNCTION : 
Provides the capability to hard copy uplink text and 
graphics on thermally processed paper. 
USAGE : 
Estimated less than 6 hours per day 
ANALYSIS USAGE: 
0401 0000 





UPLNK TXT/GRAPH HTR 100 7600 None 
04030 
PCM MASTER UNITS 
OFT - N/A 
OPS - TBD 
OFT - N/A 
OPS - TBD 
FUNCTION : 
Acquire data from the 01 MDM's and the Payload Data 
Interleaver, allow khe GPC's to access all 01 and 
P/L data, accept data inputs from the GPCfs, and 
assemble the 01, P/L and GPC data into serial PCM 
streams for output. There are two PCM stream outputs 
from the PCMMU. Either a 128 kbps fixed format or a 
128 kbps programmable format (selectable at the PCMMU) 
is output to the NSP for downlink and recording. A 
64 kbps programmable format is also output to the NSP 
for downlink. The NSP selects either the 128 kbps or 
the 64 kbps PCM format, mixes it with either 32 kbps 
or 64 kbps of digitized voice and outputs the result 
to an S-Band Transponder for S-Band downlink or to the 
Ku-Band Signal Processor for Ku-Band downlink. 
I 
TABLE A-1V.- OPERLTIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 






k c PCM MASTER UNIT 111 55 
N 
04030210 





Formats f o r  t h e  programmable PCMMU o u t p u t s  a r e  s t o r e d  
i n  t h e  Mass Memory and may be changed dur ing  f l i g h t .  
The PCMMU a l s o  s u p p l i e s  c lock  s i g n a l s  t o  t h e  NSP and 
to  t h e  PDI. The two u n i t s  a r e  redundant. 
USAGE : 
One on cont inuously throughout t h e  mission. The 
PCMMU $1 is prime. The PCMMU formats must be re- 
loaded from t h e  Mass Memory i f  t h e  PCMMU is turned 
o f f .  
ANALYSIS USAGE: 
On from mi3 x f r  i n t  t o  EOM 
Not used (redundant equipment) 
FUNCTION : 
OPS-1 Recorder - Records e i t h e r  192 or 128 kbps d a t a  
from t h e  NSP inc lud ing  OX, P/L, GPC, and optional. 
voice.  During a s c e n t ,  i t  r e c o r d s  60 kbps d a t a  from 
each o f  t h e  SSME's i n s t e a d  of  t h e  NSP da ta .  The re- 
corder  provides  3.5 h r s  of record time a t  t h e  speed 
used f o r  NSP d a t a  and may be dumped v i a  t h e  S-Band 
FM xmtr. 
OPS-2 Recorder - Records t h e  same NSP d a t a  a s  t h e  OPS- 
1 recorder .  The recorder  p rov ides  4.7 h r s  o f  record 
time and may be dumped v i a  t h e  S-Band FM xmtr. 
Payload Recorder - TBD 
5*. -, A=--. *1=.- P FL" 
4 
t 
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACT1 V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
OPS-1 Recorder usage is a s  follows: 
On i n  Record during ascent ;  on i n  Record during 
o r b i t a l  operat ions when the  OPS-2 recorder  is dump- 
ing,  otherwise i n  Standby; on i n  Standby during 
descent. 
OPS-2 Recorder usage is a s  follows: 
i 1 .  04040 100 
OPS-1 RECORDER-REPLY 84 
b 
k 04040 1 10 
+ OPS-1 RECORDER-RECD 56 
i 04040 120 




OPS-2 RECORDER-REPLY 84 
940402 10 
OPS-2 RECORDER-RECD 56 
04040220 







On i n  Record during ascent  and descent; e i t h e r  on i n  
Record o r  dump f o r  a l l  o r b i t a l  operations. The 
dump r a t i o  is 5:l f o r  192 kbps da t a  (recorded during 
crew day; and 8:l f o r  128 kbps da ta  (recorded during 
crew s l eep  - no voice).  
Payload Recorder usage is TBD. 
ANALYSIS USAGE: 
Not used (usage accounted f o r  i n  record/standby mode) 
On from pwr x f r  i n t  t h ru  i n s e r t i o n  
On from inse r t i on  t o  EOM . 
Not used (usage accounted f o r  i n  record mode) 
On from pwr x f r  i n t  t o  EOM 
Not used (usage accounted f o r  i n  record mode) 
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATEON SUBSYSTEM 
--., - 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
04040300 
PAYLD RECORDER-REPLY 84 7677 None Not used (usage accounted f o r  i n  record mode) 
040403 10 
PAYLD RESORDER-RECD 56 7677 051,103,107, STS-1 On with a 100% usage f a c t o r  from T-5 min TO s e c  
109,401,433 u n t i l  15 min a f t e r  OMS-2; from 1 h r  p r i o r  t o  r e h e a r s d  
deo rb i t  and from 1 h r  p r i o r  t o  deo rb i t  u n t i l  EOM. On 
with a 50% usage f a c t o r  during a l l  o ther  o r b i t a l  
- 
operat ions.  
STS-2 - Same as OPS 
04040320 
FAYLD RECORDER-STBY 17 
04050 
DED SIG CND - FWD 
7677 None 
0405Ei100 
DED SIG CND OF1 - FWD 23 7677 101 
OPS - On with a 100% usage f a c t o r  from T-5 min 30 
sec  u n t i l  15 min a f t e r  OMS-2 and f r im 1 h r  p r i o r  
t o  deo rb i t  unt i l .  EOM. On with a 10% usage f a c t o r  
during a l l  o ther  o r b i t a l  operat ions,  
Not llsed (usage accounted f o r  i n  record mode) 
FUNCTION: 
Provide e x c i t a t i o n  and condit ioning f o r  up t o  120 OF1 
measurements. Each channel ou tputs  two, 0 t o  5 vdc, 
s i g n a l s  irhich may be used f o r  01  MDMfs ,  dedicated 
d i sp l ays ,  and/or C&W inputs .  
USAGE : 
A l l  on continuously throughout a l l  missions. 
ANALYSIS USAGE : 
On from pwr x f r  i n t  t o  EOM 
SF.. ?>3 
.' :c 
,-~ -- -.- - - - ~ - - ------  - ~ .  
-- 
- .  ,  
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTBM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
DED SIC CND OF2 - FWD 33 7677 101 On from pwr x f r  i n t  t o  EOM 
04050300 
DED SIG CND OF3 - FWD 27 7677 101 On from pwr x f r  i n t  t o  EOM 
04060 
DED SIC CND - AFT FONCTION: 
Provide exc i t a t i on  and condit ioning f o r  up t o  120 OF1 
measurements. Each channel outputs  two, 0 t o  5 vdc 
s igna l s ,  which may be used f o r  01 MIIMfs, dedicated 
d isp lays ,  andlor  CLW inputs .  
USAGE : 
A l l  on continuously throughout a l l  missions. 
ANALYSIS USAGE: 
04060 100 
DED SIG CND OAl - AFT 36 7677 101 On from pwr x f r  i n t  t o  EOM 
04060200 
DEE SIG CND OA2 - AFT 29 7577 101 On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
04090 
@ASTER TIMING UNIT FUNCTION : 
Provides a time standard with an accuracy of  one p a r t  
i n  one b i l l i o n .  The u n i t  conta ins  two c r y s t a l  o sc i l -  
l a t o r s  which a r e  temperature control led.  I n  t he  event 
of  a f a i l u r e  of one o s c i l l a t o r ,  t he  u n i t  w i l l  auto- 
mat ica l ly  switchover t o  the  remaining o s c i l l a t o r .  
Switchover requi res  l e s s  than 125 microseconds. The 
MTU is the  primary source of time t o  the  GPC1s, PCM, 
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
, I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION k USAGE 
04090000 
MTU - WMUP 
04090010 
MTU - OPER 
041 10 
PLD DATA INTERLEAVER 
crew disp lays  and recorders. It is a l s o  t he  prime 
source of synchronization f o r  t he  i nve r t e r s  and 
PCMMU's. The un i t  is i n t e r n a l l y  redundant. 
USAGE : 
Warm-up Mode - On during subsystem ac t iva t ion  ( p r i o r  
t o  pwr x f r  i n t ) .  
Operate Mode - On continuously throughout. a l l  missions. 
ANALYSIS USAGE: 
40 7677 None Not used (GSE power/usage) 
04 1 10000 
PLD DATA INTERLEAVER 40 
3 1 7677 101 On from pwr x f r  i n t  t o  EOM 
04 120 
DED STG CNDS-OMS/RCS 
FUNCTION : 
Decommutates and s e l e c t i v e l y  reformats up t o  64 kbps 
of PCM da ta ,  from up t o  f i v e  a t tached  payloads and 
one detached payload, f o r  i n t e r l eav ing  with the  Orbi ter  
opera t iona l  telemetry. 
USAGE: TBD 
ANALYSIS USAGE: 
7603 None TBD 
FUNCTION : 
Provide exc i t a t i on  and condit ioning f o r  up t o  60 OW/ 
TABLE A-TV.- 0PERP.TIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
Ill N9/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION k USAGE 
-- 
RCS OF1 measurements. Each channel outputs  two, 0 t o  
5 vdc, s ~ g n a l s  which may be used f o r  01  EIMvs, ded- 
i c a t e e  d isp lays ,  and/or CkW inputs .  
USAGE : 
A l l  on continuously throughout a l l  missions. 
04120100 
DSC OLl OMS/RCS 23 
04 120300 
DSC OR1 OMS/RCS 23 
04720400 
DSC OR2 OMS/RCS 21 
04130 
DED SIG CNDS - MID FUS 
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOH 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Provide exc i t a t i on  and condit ioning f o r  up to 60 Mid- 
body OF1 measurements. Each channel outputs  two, O 
t o  5 vdc, s i g n a l s  which may be used f o r  0 1  MDM's, ded- 
ica ted  d isp lays ,  and/or CkW inputs .  
USAGE : 
All on continuously throughout a l l  missions. 
ANALYSIS USAGE: 
04130100 
DSC OM1 MID PUS 14 7677 101 On from pwr x f r  i n t  to EOM 









































































































TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT LL~SCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
041 60200 
WDBND S/C = 2 (BAY 4)  1 7677 None 
04 160300 
WDBND S/C = 3 (BAY 4) 1 7577 None 
041 60400 
WDBND S/C = 4 (BAY 4) 1 7677 None 
04170 
WDBND SIG COND (BAY 5) 
04 1 70 130 
WDBND S/C = 1 (BAY 5 )  1 
041 70200 
WOBND S/C = 2 (BAY 5 )  1 
04 1 80 
INTERFACE CONTROL 
MODULE - OFT 
7677 None 
7677 None 
Not used (low power) 
Not used (low power) 
Not used (low power) 
FUNCTION L 
Provides exc i t a t ion  and conditioning f o r  2 APU vibra- 
t i on  measurements. Each channel outputs  a 0 t o  5 vdc 
s igna l  t o  an 01  MDM. 
USAGE : 
Required t o  be on when the  APU's are on. Usage depends 
upon MDM1s OAl, OA2, and OA3, and dedicated s igna l  
condit ioners  OAl, OA2, and OA3 (see 04060 and 07110) 
which use the  same switch. On from pwr x f r  i n t  t o  
EOM. 
ANALYSIS USAGE: 
Not used (low power) 
Not used (low p%. -L r 
FUNCTION: 
TBD 
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  










INTF DATA MODULE 135 2000 503,505 
04200200 
INTF CNTL MOD-SILTS 8 2000 503,505 
FUNCTION : 
House the equipment which provides t he  interconnect ions 
between the  various components of t he  S h u t t l e  In f r a r ed  
Leesj.de Temperature Sensing (SILTS) experiment. They 
contain patch panels ,  t ransformers,  and voltage 
cont ro l led  o s c i l l a t o r s  (VCO's). 
Note: This equipment w i l l  be i n s t a l l e d  on F l i g h t s  10 
throagh 12 only. 
USAGE : 
When i n s t a l l e d ,  both a r e  turned on by the  GPC switch 
from mode 303 (deorb i t )  t o  mode 304 (en t ry)  a t  approx- 
imately 5 min p r i o r  t o  400,000 f t .  They remain on 
u n t i l  powered down by the  crew a f t e r  landing. 
ANALYSIS USAGE: 
OFT - N/A 
OPS - On from 5 min p r io r  t o  en t ry  i n t e r f a c e  u n t i l  
EOM, when i n s t a l l e d  
OFT - N/A 
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPI.;ENT DESCRIPTION (WATTS) -. BLOCKS F3lGCPi3t: & USAGE 
OPS - On from 5 min p r io r  t o  en t ry  i n t e r f a c e  u n t i l  
EOM, when i n s t a l l e d  
0421 0 
OEX TAPE RECORDER 
0421 0000 
OEX TAPE RECORDER 140 2000 503,505 
04220 
TIME CODE PROC SYS 
FUNCTION : 
Provides data  s torage  capab i l i t y  f o r  SILTS da ta .  This  
Orbi te r  Experiments (OEX) recorder  is i d e n t i c a l  t o  
t he  DFI MARS recorder  (See 05091000) and provides 60 
min of record time a t  30 ip s .  
Note: This equipment w i l l  be i n s t a l l e d  on F l i g h t s  
10 through 12 only. 
USAGE : 
When i n s t a l l e d ,  t he  recorder  is turned on by t h e  GPC 
switch from mode 303 (deorb i t )  t o  mode 304 (en t ry)  a t  
approximately 5 min p r i o r  t o  400,000 f t .  It remains 
on u n t i l  powered down by t he  crew a f t e r  landing. 
ANALYSIS USAGE : 
OFT - N/A 
OPS - On from 5 min p r i o r  t o  en t ry  i n t e r f a c e  u n t i l  
EOM, when i n s t a l l e d  
FUNCTION : 
Provides IRIG-B t i m e  code t o  t h e  i n t e r f a c e  module VCO 
f o r  recording on the  OEX Tape Recorder. 
Note: This equipment w i l l  be i n s t a l l e d  on F l i g h t s  
10 through 12 only. 
TABLE A-1V.- OPERATIONAL F L I G H T  INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) E F F  BLOCKS FUNCTION & USAGE 
USAGE : 
When i n s t a l l e d ,  ac t i va t ed  by the  GPC switch from mode 
303 (deorb i t )  t o  mode 304 (en t ry)  a t  approximately 5 
min p r i o r  t o  400,000 ft. It remains on u n t i l  powered 
down by the  crew a f t e r  landing. 
ANALYSIS USAGE: 
t- 






P 04250 i CAMERA POINTING MTR 
K 2 
O P S  - On from 5 min p r i o r  t o  en t ry  i n t e r f a c e - u n t i l  
EOM, when i n s t a l l e d  
FUNCTION : 
Moves the  S I L T S  i n f r a r ed  camera through the  following 
seven second cycle: 
1 )  View f ron t  window (1  sec)  
2) Move t o  Black Body (1 sec)  
3)  V i e w  Black Body (1 sec)  
4 )  Move t o  l e f t  window (1  sec )  
5) View l e f t  window ( 1  sec)  
6)  Move back t o  f r o n t  window (2 sec)  
Note: This equipment w i l l  be i n s t a l l e d  on F l i g h t s  
10 through 12 only. 
USAGE : 
When i n s t a l l e d ,  t he  cyc le  is i n i t i a t e d  by the  GPC 
switch from mode 303 (deorb i t )  t o  mode 304 (en t ry)  
at approximately 5 min p r i o r  t o  400,000 f t .  It con- 
t i nues  t o  cyc le  u n t i l  powered down by t h e  crew a f t e r  
landing. 
ANALYSIS USAGE: 
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION k USAGE 
04250008 
CAMERA POINTING MTR 25 2000 503,505 OFT - N/A 
OPS - On from 5 min prior to entry interface until 
EOM, when installed 
04270 
CAMERA GN2 VALVE FUNCTION : 
Controls the flow of GN2 coolant from the supply to 
the SILTS infrared camera. This is a latching 
solenoid valve, requiring momentary power to open 
or close (0.5 sec max). 
Note: This equipment will be installed on Flights 
10 through 12 only. 
USAGE : 
When installed, closed until initiation of experiment 
operation. Opened (mome~tary power) by the GPC switch 
froic node 303 (deorbit) to mode 304 (entry) at approx- 
imakery 5 min prior to 400,000 ft. 
04270000 
CAMERA GN2 VALVE 
04280 
WINWi GN2 VALVE 
ANALYSIS USAGE: 
47 225% $me OET' - N/A 
OPS - Not used (momentary power) 
FUNCTION: 
Controls the flow of GN2 coolant from the supply to the 
SILTS windows. This is a latching solenoid valve, re- 
quiring momentary pOwer to open or close (0.5 sec max). 
TABLE A-IV.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Note: This equipment will be installed on Flights 
10 through 12 only. 
USAGE : 
When installed, closed until initiation of experiment 
operation. Opened (momentary power) by the GPC swibch 
from mode 303 (deorbit) to mode 304 (entry) at approx- 
imately 5 min prior to 400,000 ft. 
ANALYSIS USAGE : 
042801 00 
WINDOW GN2 VALVE #I 47 2000 None OFT - N/A 
H 
C c 04280200 
f! I-' c. WINDOW GN2 VALVE t2 47 
04280300 
WINDOW GN2 VALVE 83 47 
04290 
DATA AMP YdDCiE 
04290000 
DATA AMP MODULE 
2000 None 
OPS - Not used (momentary power) 
N/A 
Note: This component is to be deleted. 
2000 None N/A 
Note: This component is to be deleted. 
FUNCTION : 
Provides data amplification for OEX Tape Recorder 
playback. This module is GSE. 
USAGE : 
Used post-flight only. 
ANALYSIS USAGE: 
2000 None Not used (GSE power/usage) 
TABLE A-1V.- OPERATIONAL FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
1 r 04410 
I f AERO COEFF IDENT 




Monitors S h u t t l e  dynamics during ascent  and re-entry. 
.USAGE : 




I S ACIP ELECT PACKAGE 94 0077 123,211,509 OFT - On from pwr x f r  i n t  t o  i n s e r t i o n  p lus  2 min, and 
t, 
from 42 min p r i o r  t o  TD u n t i l  6 min 30 s e c  a f t e r  s t o p r o l l  2 
P 
cn OPS - N/A 
044 10200 
ACIP PCM MASTER 15 0077 123121 7,509 OFT - Same a s  04410100 
OPS - N/A 
04410300 
ACIP PCM SLAVE 10 0077 123,211,509 OFT - Same as 04410100 
OPS - N/A 
0441 0400 
ACIP MINI DHE ', 1 0077 123~211,509 OFT-Sameas04410100 
I OPS - N/A 
INTERFACE CNTL 
MODULE (ACIP) 
Provides i n t e r f a c e  between t h e  Orb i t e r  and ACIP 
TABLE A-1V.- OPERATIONAL F L I G H T  INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) EFF BLOCKS FUNCTION & USAGE 
1 experiment package 
USAGE : 
On concurrently with A C I P  experiment. 
ANALYSIS  USAGE: 
04450000 
I N T F  CNTL MOD-ACIP 4 0077 123,211,509 OFT - Same as 04410100 
1 O P S  - N/A 
S 04500 
2 S I L T S  POD THRMAL HTR FUNCTION : 
Maintains the S I L T S  tail pod components within re- 
qt;red thermal limits during the orbital coast period 
prior to experiment operation. 
Note: This equipment will be installed on Flights 
10 through 12 only. 
B USAGE : 
When installed, enabled by the crew following the 
OMS-2 burn, disabled prior to the deorbit burn. When 
enabled it is thermostatically controlled, duty cycle 
is a function of attitude and beta angle. 
ANALYSIS  USAGE : 
04500000 
S I L T S  POD THRMAL HTR 85 2000 600 series O F T  - N/A 


































TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTSM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BI.OCKS FUNCTION h USAGE 
05020300 
PWR DIST ASSY53 MID 10 0077 117 
05030 
PCM MASTER UNITS 
05030 100 
PCM MASTER UNIT #l 55 
0503021 0 
PCM MASTER UNIT 52 55 
05040 
DED SCU'S FWD 
0077 Ncne 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION: 
Acquire data from the DFI MDM's f o r  output.  There 
is  only one output format wfiich is a f ixed 128 kbps. 
There a re  physical ly two outputs  from each PC24MU. 
One goes t o  the DFI PCM recorder and the  o ther  goes 
to  forward FDM #I f o r  subsequent downlink on the  
DFI S-Band l i nk .  
USAGE : 
One on throughout a l l  OFT f l i g h t s .  PCMMU I1 is  nor- 
mally considered prime, however, they a r e  both iden- 
t i c a l .  
The PCMMU formats do not have t o  be reloaded when 
a P W  is turned cff . 
ANALYSIS USAGE : 
OPT - On from pwr x f r  i n t  t o  EOM 
Ci5 - N/A 
. i 
P Not caed (redundant equipment) 
I 
FUNCTION : 


























































TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
i i 
I! 
r i  
, I D  NO/ POWER ACTIVITY 
! ~~u1pt4~1'r-r DESCRIPTICI; ;~;J.T;E' ZFF BLOCKS FUNCTION & USAGE 
05050900 
DSC U N I T  #4-SDRII 
1 05060 




I .  
05060100 
DSC UNIT #I-SDC1 
05060200 
DSC UNIT 12SDC2 
05060300 
DSC UNIT 13-SDC3 
05060400 
DSC UNIT 14-SDCll 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION : 
Provide exc i t a t i on  and condit ioning for up to 120 
DE3 measurements. Output 0-5 vdc s igna l s  to LFI 
MDM's . 
USAGE : 
A l l  on continuously throughout all OFT flights. 
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  to EOM 
OPS - N/A 
OFT - On from pwr x f r  i n t  to EOM 
OPS - N/A 
OFT - On from pwr x f r  int to EOM 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS, <r"F BLOCKS FUNCTION & USAGE 
05060500 
DSC UNIT #5SDC5 17 00'77 117 
f 
05070 
WDBND FDM UNITS-FWD 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION : 
Frequency d iv i s ion  mult iplex up t o  60 channels o f  
wideband da ta  i n t o  4 s i g n a l s  (15 channels each) f o r  
output t o  t h e  Wideband Ascent o r  MARS recorder .  
FDM # I  provides an add i t i ona l  ou tput ,  which c o n s i s t s  
of t he  combination of t h e  128 kbps PM stream from 
the  DFI PCMMU and one of t he  4 multiplexed s igna l s .  
This outpu.t, (which inc ludes  12 kbps ET PCM) on a 
1.024 MHz subca r r i e r ,  is routed to t he  DFI S-Band 
system for  downlink. 
USAGE : 
A l l  FDM u n i t s  a r e  on during ascent .  Unit #1 is on 
a t  50% power for  t he  remainder of  t he  f l i g h t ,  while 
u n i t s  #2 and f3 are on f o r  OMS burns and descent .  
ANALYSXS USAGE : 
0077 103,117,401 OPT - On fro. pwr xfr int to OMS-2 plus  30 min; on 
with a 50% usage f a c t o r  during t he  r e m i n d e r  of 
the mission 
WBFDMIB(FMF1)-FWD 25 0077 103,117,401 OFT - On Prom pwr xfr  i n t  t o  OMS-2 p l u s  30 min; on 
with a 5012 usage f ac to r  during t he  remainder of  
t he  mission 
TABLE A-V .- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
OPS - N/A 
0507il300 
WB FDM 2A (FMF2)-FWD 25 0077 051,101,!99, STS-1 - On from pwr xf r i n t  t o  OMS-2 plus 30 min, from 
301,401,433 5 min pr ior  t o  each OMS burn u n t i l  the end of the 
burn, from 30 min pr ior  t o  u n t i l  30 min a f t e r  the 
rehearsal deorbit,  and from 30 min prior  t o  deorbit 
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
5 min pr ior  t o  each OMS burn u n t i l  the end of the 
burn, and from 30 min pr ior  t o  deorbit u n t i l  EOM 
v OPS - N/A 
1; ? C1 + WB FDM 2B (FMF2)-FWD 25 0077 051,103,109, STS-1 - Same a s  05070300 05070400 
301,401,433 
STS-2 - Same a s  05070300 
OPS - N/A 
05070500 
WB FDM 3A (FMF3)-FWD 25 
f 
i 
- ,  
L 1  
05070600 
. 4  
WB FDM 3B (FMF3I-FWD 25 
'i 
0077 051,103,109, STS-1 - Same a s  05070300 
301,401,433 
STS-2 - Same as  05070300 
0077 051,103,109, STS-1 - Same a s  05070300 
301,401,433 
STS-2 - Same as  05070300 
OPS - N/A 




(WATTS) EFF BLOCKS 
WDBND FDM UNITS-MID 
05080 lor) 
WDBND FDM UN1 -MID L1 
05080200 
WDBND FDM UN1-MID L1 25 
05080300 
WDBND FDM UN2-MID L1 25 
FUNCTION & USAGE 
FUNCTION : 
Frequency d i v i s i o n  mul t ip lex  up t o  60 channels  of 
wideband d a t a  i n t o  4 s i g n a l s  (15 channels  each) f o r  
output  t o  t h e  Wideband Ascent o r  MARS r e c o r d e r .  
USAGE : 
A l l  on dur ing a s c e n t ,  OMS burns ,  and descen t .  
ANALYSIS USAGE : 
STS-1 - On from pwr x f r  t o  OMS-2 p l u s  30 min, from 
5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, from 30 min p r i o r  t o  u n t i l  30 min a f t e r  t h e  
r e h e a r s a l  d e o r b i t ,  an4 from 30 min p r i o r  t o  d e o r b i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  t o  OMS-2 pluls 30 rnin, from 
5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r i o r  t o  d e o r b i t  u n t i l  EOM 
OPS - N/A 
STS-1 - Same a s  05080100 
STS-2 - Same a s  05080100 
STS-1 - Same a s  05080100 
STS-2 - Same a s  05080100 
OPS - N/A 

TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
1 
i I D  NO/ POWER ACTIVITY 




Frequency d iv is ion  multiplex up t o  60 channels of 
wideband da t a  i n t o  4 s i g n a l s  (15 channels each) f o r  
output t o  t he  Wideband Ascent o r  MARS recorder .  
USAGE : 
Three on during ascent.  One on during OMS burns 
and descent. 
1 4  05081 100 ANALYSIS USAGE : k 
WDBND FDM UN1-MID L3 25 
? 
OFT - On from pwr x f r  i n t  t o  OMS-2 plus 30 min 
WDEND FDM UN 1 -MID L 3  25 0077 051,103,109, STS-1 - On from pwr x r r  i n t  t o  OMS-2 plus 30 min, 
301,401,433 from 5 nin &or t o  each OMS burn u n t i l  the  end 
of t he  burn, from 30 min p r io r  t o  u n t i l  30 min 
a f t e r  the  rehearsa l  deorb i t ,  and from 30 min p r i o r  
t o  deorb i t  u n t i l  EOM 
WDBMD FDM UN2-PID L3 50 
FREON FLOWMETER 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
5 min p r io r  t o  each OMS burn u n t i l  the  end of t h e  
burn, and from 30 min p r i o r  t o  deorb i t  u n t i l  EOM 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min 
FUNCTION : 
- +-. it- v= - =.a- sc .". *. - - . ... -- - . 
,, >--" - - - 
i i  . 
TABLE A-V.- DEVELOPMENT FLIGHT INSTHUMENTATION SUBSYSTEM 
5 * 
I D  NO/  POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
i 4 
Measures freon flow i n  midbody 
USAGE : 
1 On continuously throughout all OFT f l i g h t s .  
1 
ANALYSIS USAGE : 
05082000 
FREON FLOMTR-MID LT3 2 0077 117 OFT - on from pwr xfr i n t  t o  EOM 





f LOAD SEN ACCEL-1 FWD 4 
i 
05083200 
LOAD SEN ACCEL-2 FWD 4 
05083300 
LOAD SEN ACCEL-MI 2 14 
05083400 
LOAD SEN ACCEL-MR 3 
FUNCTION : TBD 
USAGE: TBD 
ANALYSIS USAGE: 
OFT - On from pwr xfr i n t  t o  EOM 
OPS - N/A 
OFT - On from pwr xfr i n t  t o  M)M 
OPS - N/A 
OFT - Same a s  05083200 
OPS - N/A 
OFT - Same a s  05083200 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
05090 
WIDEBAND ASCENT RECORDERS 
05090100 
WDBND RCDR (ASC) - REPR 83 
05090 1 10 
WDBND RCDR (ASC) - RECD ?O 
05090 120 . 
WDBND RCDR(ASC) - STBY 17 
0509 1 
WDBND MSN RCDR (MARS) 
C 
0077 None 
OPS - N / A  
Wideband Ascent Recorder - Records 7 wideband, multi- 
plexed outputs  from th ree  Orbi te r  FDMts, two t r acks  - 
of SRB data ,  and f i v e  t r acks  of ET data. The focr teen  
t r acks  a r e  recorded i n  p a r a l l e l .  The recorder provides 
approximately 30 min of record time and has no in-  
f l i g h t  dump capabi l i ty .  
USAGE : 
Wideband Ascent Recorder - On f o r  approximately 15 
min during ascent on a l l  OFT f l i g h t s .  
ANALYSIS USAGE: 
OFT - Not used 
OPS - N / A  
OFT - On from L/O minus 30 sec t o  i n se r t i on  p l w  5 min 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  L/O minus 30 s e c  
OPS - N / A  
FUNCTION : 
Records t he  wideba;.d, multip1;.-zl outputs  of 8 Orbi te r  
FDMt s . T12cnt.v-ei3tt +.; AJKS a r e  recorded i n  pa ra l l e l .  
I 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVTTY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
The recorder provides approximately 2 h r s  of record 
time and has no in - f l i gh t  dump capabi l i ty .  
USAGE : 
On f o r  approxinately 15 min during ascent ,  during 
a l l  OMS burns, a id  during descent on a l l  OFT f l i g h t s .  
05091 000 
WDBND RCDR (MARS) 59 
ANALYSIS USAGE : 
0077 111,123,211, STS-1 - On from L/O minus 30 sec  t o  i n se r t i on  plus 
301,311,433 5 min; or, from 30 sec  p r i o r  t o  each OMS burn u n t i l  
t he  end of the  burn; on f o r  30 sec s t a r t i n g  30 
sec  p r io r  t o  the rehearsa l  deorb i t ;  and on from 
30 sec p r io r  t o  deorbi t  through s t o p r o l l  
STS-2 - On from L/O minus 30 sec  t o  i n se r t i on  plus 5 
min; on from 30 sec p r io r  t o  each OMS burn u n t i l  t h e  
end of t he  burn; and on from 30 sec  p r io r  t o  deorb i t  
through s t o p r o l l  
OPS - N/A 
05092 
DRIVER AMPLIFIER MODULE FUNCTION : 
Provides t he  necessary playback e l ec t ron ic s  t o  dump 
t h e  MARS recorder  postlanding. 
05092000 
DRIVER AMP MODULE 56 0077 None 
USAGE : 
On a f t e r  TD a s  recr;?lired t o  dump recorder. 
ANALYSIS USAGE : 
Nct used (GSE power usage) 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) E> F BLOCKS FUNCTION & USAGE 
- -- 
05093 
PCM RECORDERS FUNCTION : 
PCM Recorder - Records t he  s e r i a l ,  128 kbps PCM output 
of the  DFI PCMU. The fourteen t r a c k s  a r e  recorded i n  
s e r i e s ,  one a t  a time. The recorder  provides approx- 
imately 7 h r s  of record time and has no in - f l i gh t  dump 
capabi l i ty .  
USAGE : 
05093000 
PCM RCDR-REPR-SERIAL 84 0077 None 
PCM Recorder - Records continuously from pwr xfr  i n t  
through in se r t i on  and during , ntry from deorb i t  through 
st;oproll. On-orbit, cycles  corltinually between Record 
and Standby (Record f o r  9 sec; Standby f o r  5 m i d .  
I n  t h i s  mode, f u l l  e l ec t ron ic s  a r e  on so  power consump- 
t i on  is approximately equal t o  the  Record mode. 
ANALYSIS USAGE: 
OFT - Not used 
OPS - N/A 
05093010 
P CM RCDR-RECD-SERIAL 56 0077 103,105,109 OFT - On from L/O minus 30 sec u n t i l  EOM 
05093020 
PCM 3ECORDER - STBY 17 0077 201 
05101 
WDBND SCU 'S FWD 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  L/O minus 30 see 
TABLE 84.- DEVELOPMENT F L I G H T  INSTRUMENTATION SUESYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T i O N  (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
( A 1 3 1  1 FUNCTION : 
05101!U0 (e )  
WBSC FWD ( A 1 3 1 ) - 1 0 0 %  3 
05101200 ( 1 4 )  
WBSC FWD ( A 1 3 1  )-ASCT 5 
05102 
KEBND SCU 'S FWD 
( A 1 3 2 1  
Provide excitation and conditioning for peizoelectric 
wideband transduaers. Each channel outputs a 0 to 
5 vdc signal which is routed to the D F I  FDMS. 
USAGE : 
The Ascent WBSC1s are on only during ascent, The 1001 
W B S C t s  are on continuously throughout all OFT flighh. 
ANALYSIS USAGE : 
OFT - On from pwr xfr int to EOM 
O P S  - N/A 
OFT - O n  from pwr xfr int to OMS-2 plus 30 min 
O P S  - N/A 
FUNCTION : 
Provide excitati~:. and conditioning for piezoelectric 
wideband transducers. Each channel outputs a 0 to 
5 vdc signal which is routed to the D F I  FDIYS. 
USAGE : 
WDM WBSC1s are on during ascent, OMS burns, and de- 
scent. 
ANALYSIS  USAGE : 
TARLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWE3 ACTIVITY 
EQUIPMENT DESCRIPTION (XATTS) EFE' BLOCKS FUNCTION & USAGE 
WBSC FWD (A132)-WBM 6 a 7 7  051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, from 30 min p r io r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deork i t ,  and from 30 min p r lo r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
5 min p r io r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r io r  t o  deorb l t  u n t i l  EOM 
05103 
WDBND SCU'S FWD 
(A1331 FUNCTION : 
Provide exc i t a t i on  and conditioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 t o  
5 vdc s igna l  which is routed t o  t he  DFI FDMS. 
USAGE : 
The ascent WBSC1s a r e  on only during ascent  f ~ o m  pwr 
x f r  i n t  t o  OMS-2 plus 30 min, while t he  WBM WBSC9s 
a r e  on during ascent ,  OMS burns, and descent. The 
spare  WBSC1s a r e  not used. 
ANALYSIS USAGE: 
05103100 
WBSC FWD (A133)-ASCT 1 0077 None OFT - Not used (low power) 
OPS - N/A 
05103200 (22) 
WBSC FWD (A1331-~BM 8 0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus  30 min, 
301,401,433 from 5 uiin p r io r  t o  each OMS burn u n t i l  t he  end 





TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION &AT? 1 EFF BLOCKS FUNCTION & DSAGE 
a f t e r  t he  rehearsa l  deorb i t ,  and from 30 min p r i o r  
t o  deorb i t  un td l  EOM 
STS-2 - On from pwr x f r  i n t  t o  M - 2  p lus  30 min, from 
5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r i o r  t o  deorb i t  u n t i l  EOM 
OPS - N/A 
05103300 (2 )  
WBSC FWD (A133)-SPE 1 0077 None OFT - Not used 
05 104 
WDBND SCU'S FWD 
(A134 ) FUNCTION : 
Provide exc i t a t i on  and conditioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 t o  
5 vdc s igna l  which is routed t o  t h e  DFI FDMS. 
USAGE : a 
The WBM WBSC's a r e  on during ascent ,  OMS burns, and 
descent. The spare WBSC1s a r e  not used. 
ANALYSIS USAGE: 
WBSC FWD (A134)-WBM 10 0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, from 30 min p r i o r  t o  u n t i l  30 mir_ a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r i o r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
5 min p r io r  t o  each OMS burn u n t i l  t he  en4 of  t h e  
P 
i P I-' 
I m 
I 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
burn, and from 30 min p r io r  t o  deorb i t  untj--l EOM 
05104200 (3) 
WBSCnn> (A134)-SPRS 1 0077 None 
05111 
WDBND SCU'S LMI 
(A1351 
OPS - N / A  
OFT - l o t  used 
OPS - N/A 
FUNCTION : 
Provide exc i t a t i on  and conditirsning for  p i ezoe l ec t r i c  
wideband transducers. Each rnannel outputs  a 0 t o  
5 vdc sl.gnal which is routed t o  t he  DFI FDMS. 
USAGE : 
The WBM WBSC's a r e  on during ascent ,  OMS burns, and 
descent. The spare WBSC1s a r e  not  used. 
ANALYSIS USAGE: 
05111100 (8) 
WBSC LM1 (AI~~)-WBM 3 0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
301,401,433 5 min p r io r  t o  each OMS b u n  u n t i l  t h e  end of t h e  
burn, from 30 mir~ pr io r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorh t t ,  and from 30 min p r io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
5 min p r i o r  t o  each MS burn u n t i l  t he  end of t he  
burn, and from 30 min p r io r  t o  deorb i t  u n t i l  EOM 
OPS - N/A 
05111200 (10) 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTIQN (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
WBSC IN1 (A135)-WBM 4 0077 051,103,109, STS-1 - Same as 05111100 
301,401,433 
STS-2 - Same as 05111100 
051 12 
WDBND SCU'S LM1 
0077 None 
OPS - N/A 
OPT - Hot used 
OPS - N/A 
FUNCTION : 
Provide exc i t a t i on  and condit ioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 t o  
5 vdc s igna l  which is routed t o  t he  DFI FDMS. 
USAGE : 
The WBM WBSC'8 a r e  on during ascent ,  OMS burns, and 
descent. 
ANALYSIS USAGE: 
0077 051,103,109, STS-4 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 nin,  from 
301,401,433 5 min p r io r  t o  each 'OMS burn u n t i l  t h e  end of t h e  
burn, from 30 min p r i o r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r i o r  t o  deorb i t  
u n t i l  EOM 
. STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 mint from 
5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r io r  t o  deorb i t  u n t i l  EOM 
OPS - N/A 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS 1 EFF BLOCKS FUNCTION & USAGE 
F 
r 




0077 051,103,109, STS-1 - Same a s  05112100 
301,401,433 
STS-2 - Same as 051121QO 
OPS - N/A 
FUNCTION : 
Provide exc i t a t i on  and conditioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 f o  
5 vdc s igna l  which is routed t o  the  DFI FDMS. 
USAGE : 
:?'t~e WBM WBSC1s a r e  on during ascent ,  OMS burns, and 
descent. 
ANALYSIS USAGE : 
0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn u n t i l  the end of t h e  
burn, from 30 min p r i o r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On f r m  pur x f r  i n t  t o  OMS-2 p lus  30 min, from 
5 mln p r io r  t o  each OMS burn u n t i l  t h e  end of t he  
burn, and from 30 min p r io r  t o  deorb i t  u n t i l  EOM . 
OPS - N/A 
0077 051,103,109, STS-1 - Same a s  05113100 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
301,401,433 
STS-2 - Same a s  05113100 
05114100 (11) 
WBSC LM1 (A138)-WBM 4 0077 051,103,109, 
301,401,433 
OPS - N / A  
FUNCTION : 
Provide exc i t a t i on  and conditioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 t o  
5 vdc s igna l  which is routed t o  t he  DFI FDMS. 
USAGE : 
The WBM WBSC1s a r e  on during ascenl ,  ~ilvlS burns, and 
descent.  
ANALYSIS USAGE: 
STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
5 min pr ior  t o  each OMS burn ~ ? n t i l  t he  end of t h e  
burn, from 30 min p r i o r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r io r  t o  deo rb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 mint from 
5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r io r  t o  deorb i t  until EOM 
OPS - N/A 
05114200 (15) 
WBSC LM1 (A138)-WBM 5 0077 051,103,109, . STS-1 - Same a s  05114100 
301,401,433 
STS-2 - Same a s  05114100 
OPS - N/A 
., ." - 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
I 
05121 







N WBSC RM2 (A139)-WBM 3 
05121300 (4)  
WBSC RM2 (A139)-SPRS 2 
Provide exc i t a t i on  and condit ioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel ou tputs  a 0 t o  
5 vdc s igna l  which is routed t o  t h e  DFI FDMS. 
USAGE : 
The WBM k'BSCts a r e  on during ascent ,  OMS burns, and 
descent. The spare WBSC1s a r e  not used. 
ANALYSIS USAGE : 
0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
301,401,433 5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, from 30 min p r io r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, f'rom 
5 min p r io r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r i e r  t o  deorb i t  u n t i l  EBH 
OPS - N/A 
0077 051,103,109, STS-1 - Same a s  05121100 
301,401,433 
STS-2 - Same as 05121100 
0077 None 
OPS - N/A 
OFT - Not used 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) T F  BLOCKS FUNCTION & USAGE 
- 
OPS - N / A  
05 122 
WDBND SCU'S RM2 
(A1401 FUNCTION : 
Provide exc i t a t i on  and condit ioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 t o  
5 vdc s igna l  which is  routed t o  t h e  DFI FDMS. 
USAGE : 
The WBM WBSC's a r e  on during ascent ,  OMS burns, and 
descent. 
ANALYSIS USAGE: 
0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn until .  t he  end of t h e  
burn, from 30 min p r i o r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r i o r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r i o r  t o  deorb i t  u n t i l  EOM 
OPS - N/A 
0077 051,103,109, STS-? - Same as 05122100 
301,401,433 
STS-2 - Same a s  05122100 






























































































































































WBSC RM2 (A142)-WBM 6 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
05124100 ( 9 )  
WBSC RM2 (A142)-WBM 3 
051 31 
WDBND SCU 'S LM 3 
( ~ 1 4 3 )  
Provide exc i t a t i on  an& conditioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel ou tputs  a 0 t o  
5 vdc s igna l  which is routed t o  t h e  DFI FDMS. 
USAGE : 
The WBM WBSC's are on during ascent ,  OHS burns, and 
descent. 
ANALYSIS USAGE : 
0077 051,103,109, SPS-I - 3 3  from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
36 1,401,433 5 min p r io r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, from 30 min p r io r  t o  u n t i l  30 min a f t e r  t he  
rehearsa l  deorb i t ,  and from 30 min p r io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 plus  30 min, from 
5 min p r io r  t o  each OMS burn u n t i l  t h e  end of t he  
burn, and from 30 min pr ior  t o  deorbi t  u n t i l  EOM 
OPS - N/A 
0077 051,103,109, STS-1 - Same a s  05124100 
301,401,433 
STS-2 - Same a s  05124100 
OPS - N/A 
FUNCTION: 
Provide exc i t a t i on  and condit ioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 t o  










































































































































TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACT1 V i T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
burn, from 30 min p r i o ~  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r i o r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
5 min p r i o r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r io r  t o  deorb i t  u n t i l  EON 
OPS - N/A 
05133 
WDBND SCU'S LM3 
(A1451 FUNCTION : 
Provide exc i t a t i on  and condit ioning f o r  p i ezoe l ec t r i c  
wideband transducers. Each channel outputs  a 0 t o  
5 vdc s igna l  whjch is routed t o  t he  DFI FDMS. 
USAGE : 
The Ascent WBSCfs arc on only during ascent.  The 
1002 WBSC's are on continuously throughout a l l  OFT 
f l i g h t s .  
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  OMS-2 plus  30 min 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 




TABLE A-V.- DEYELOPMENT PLIGHT INSTRUMENTATION SUBSYSTEn 
I D  SO/ POWER ACTIVITY 
EQUIP'mT DESCRIPTION (WATTS) ,cFf BLOCKS FUNCTION k USAGE 
DC-DC XDUCERS-MID L1 5 STS-1 - Same as 05140100 
STS-2 - Same a s  05140100 
OPS - N/A 
05140700 (16) 
DC-DC XDUSERS-MID A2 29 
05140800 (10) 
DC-DC XDUCERS-MU) R2 2 
05140900 (2) 
DC-DC XDUCERS-MID R2 4 
05141 
DC-DC TRANSDUCERS 
STS-1 - Same as 05140100 
STS-2 - Same as 05140100 
OPS - N/A 
STS-1 - Same as 05140100 
STS-2 - Same as 05 140100 
OPS - N/A 
STS-1 - Same as 05140100 
STS-2 - Same a.s 05140100 
Provide power and s ignal  conditioning f o r  pressure 
transducers; 0-5V output t o  a DPI MDM. 
USAGE : 
The DC-DC pressure transducers are on during ascent, 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OMS burns, and descent. 
ANALYSIS USAGE: 
05141100 (4)  
DC-DC XDUCERS-MID L3 1 0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min; from 
301,401,433 5 min p r i o r  t o  each OMS burn u n t i l  t he  end of t h e  
burn; from 30 min p r i o r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorb i t ,  and from 30 min p r io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 plus  30 min; from 
5 min p r io r  t o  each OMS b u n  u n t i l  t h e  end of t h e  
burn; and from 30 min p r i o r  t o  deorb i t  u n t i l  EOM 
OPS - N / A  
05141200 (22) 
DC-DC XDUCERS-MID L3 40 0077 051,103,109, STS-1 - Same a s  05141100 
301,401,433 
STS-2 - Same as 05141100 
OPS - N/A 
05 150 
STRAIN GAGE SCUfS 
FWD (A1611 FUNCTION : 
Provide power and s igna l  conditioning f o r  s t r a i n  
gages; supply a 0-5v output to  a DFI HDM. There 
a r e  up t o  4 measurements per SCU. 
USAGE : 
The WBM SGSC's a r e  on during ascent ,  OMS burns, and 
descent. The 1002 SGSC's a r e  on continuously through- 




























































































































































































































































TABLE A-V.- DEVEIAPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
a r e  up t o  4 measurements per SCU. 
USAGE : 
05161 100 (17) 
SGSC ML1 (~162)-100% 93 0077 117 
? 05161200 (2)  
C 
W SGSC ML1 (A162I-WBM 15 
w 
05161300 (2)  
SGSC ML1 (A162)-WBM 15 
051 62 
STRAIN GAGE SCU'S 
MLI (A1631 
The UBM SGSCts a r e  on during ascent ,  OMS burns, and 
descent. The 100% SGSC's a r e  on continuously through- 
out  a l l  OFT f l i g h t s .  
ANALYSIS USAGE : 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N / A  
0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn u n t i l  t he  end of t h e  
burn, from 3i. min p r io r  t o  u n t i l  30 min a f t e r  t he  
rehearsa l  deorb i t ,  and from 30 min pr io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On fram pwr x f r  i n t  t o  OMS-2 p lus  30, m i n ,  from 
5 min p r io r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, and from 30 min p r i o r  t o  deorb i t  u n t i l  EOM 
OPS - N/A 
0077 051,103,109, STS-1 - Same as 05161200 
301,401,433 
STS-2 - Same a s  05161200 
OPS - N/A 
FUNCTION: 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
Provide power and s i g n a l  condit ioning f o r  strain 
gages; supply a 0-5v output  t o  a DFI MDM. There 
a r e  up t o  4 measurements per  SCU. 
USAGE : 
The WBM SGSC's are on during ascent ,  OHS burns, and 
descent. The 100% SGSCgs are on continuously through- 
out  a l l  OFT f l i g h t s .  
05162100 (12) 





SGSC -ML1 (A163)-WBM 31 
05 1 62300 
SGSC ML1 (A163)-WBM 8 
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N / A  
GO77 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn u n t i l  t he  end of t h e  
burn, from 30 min p r i o r  t o  u n t i l  30 min s f t e r  the  
rehearsa l  deorb i t ,  and from 30 min p r i o r  t o  deo rb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  to OMS-2 p lus  30 min, from 
5 min p r io r  t o  each OMS burn u n t i l  t h e  end of the 
burn, and from 30 min p r io r  t o  deorb i t  u n t i l  EOM 
STS-1 - Same a s  05162200 
STS-2 - Same as 05162200 
OPS - N I A  
".'. /". \ /. I - '  b-w 1 
? 
- %  - T - 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
- 
05 162400 
SGSC ML1 (A163)-100$ 8 0077 117 OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
05162500 (4)  
SGSC ML1 (A163)-100% 31 
05163 
STRAIN GAGE SCUt S 
MR2 (A164) 
05163100 (21) 
SGSC MR2 (A164)-100% 115 0077 117 
05163200 (3) 
SGSC MR2 (~164)-100% 23 
05 164 
STRAIN GAGE SCUtS 
MR2 (A1651 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION : 
Provide power and s igna l  conditioning f o r  s t r a i n  
gages; supply 0-5v output t o  a DFI MDM. There a r e  
up t o  4 measurements per SCU. 
USAGE : 
On continuously throughout a l l  OFT f l i g h t s .  
ANALYSIS USAGE: 
OFT - On from pwr xfr i n t  t o  EOM 
OPS - N/A 
OET - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION : 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION br USAGE 
05164100 (19) 
SGSC MR2 (A165)-100% 104 
05164200 ( 5 )  
w SGSC MR2 (A165)-100% 38 
m 
05165 
STRAIN GAGE SCU ' S 
M R 2  (A1691 
05165100 (13) 
SGSC MR2 (A169)-100s 71 
Provide power and s igna l  conditioning f o r  s t r a i n  
gages; supply a 0-5v output  t o  a DFI MDM. There 
a r e  lip t o  4 measurements per  SCU. 
USAGE : 
On continuously throughout a l l  OFT f l i g h t s .  
ANAI.YSIS USAGE : 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N / A  
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION: 
Provide power and s igna l  condit ioning f o r  s t r a i n  
gages; supply a 0-5v output t o  a DFI MDM. There 
a r e  up t o  4 measurements per  SCU. 
USAGE : 
The WBM SGSCts a r e  on during ascent ,  ON3 b u m ,  and 
descent.  The 100s SGSC's a r e  on continuously through- 
ou t  a l l  OFT f l i g h t s .  
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  EOM 
TABLE A-V.- DEVELOPMENT EIGHT INSTRUEZIENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION L USAGE 
- 
05165200 (4) 
SGSC MR2 (A169)-WBM 31 0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn u n t i l  t he  end o? the  
burn, from 30 min p r io r  t o  u n t i l  30 min a f t e r  t h e  
rehearsa l  deorbi t ,  and from 30 min p r io r  t o  deorbi t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 m i n t  from 
5 min pr ior  t o  each OMS burn u n t i l  t he  end of  t he  
burn, and from 30 p r io r  t o  deorbi t  u n t i l  EOM 
t 
W 
05165300 (3)  
u SGSC MR2 (A169)-WBM 23 0077 051,103,109, STS-1 - Same a s  05165200 
I 
i 301,401,433 
i STS-2 - Same as 05165200 
I OPS - N/A 
05165400 (4)  
SGSC MR2 (A169)-100% 31 0077 117 
05166 
STRAIN GAGE SCU'S 
ML3 (A1661 
OFT - On from pwr x f r  i n t o  t o  EOM 
OPS - N / A  
FUNCTION : 
Provide power and s igna l  conditioning f o r  s t r a i n  
gages; supply a 0-5v output t o  a DFI MDM. There 
a r e  up t o  4 measurements per SCU. 
USAGE : 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION L USAGE 
- 
The WBM SGSCts a r e  on during ascent ,  OMS burns, and 
descent. The 100% SGSC's a r e  on ccntinuously through- 
out  a l l  OFT f l i g h t s .  The spare  SGSC1s a r e  not used. 
ANALYSIS USAGE : 
05165100 (14) 
SGSC ML3 (A160)-100% 76 0077 117 OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
05166200 (4) 
SGSC ML3 (A166)-WBM 3 1 0077 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  30 min, from 
301,401,433 5 min pr io r  t o  each OMS burn u n t i l  t h e  end of t h e  
burn, from 30 min p r io r  t o  u n t i l  30 m i r  a f t e r  t he  
05166300 (4)  
SGSC t9iJ.,3 (A166)-SPRS 31 0077 None 
05166400 
SGSCML3 (A167)-SPRS 8 0077 None 
05167 
STRAIN GAGE SCU'S 
ML3 (A1671 
rehearsa l  deorb i t ,  and from 30 min p r io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
5 min p r io r  t o  each OMS burn u n t i l  the  end of t he  
burn, and from 30 min p r io r  t o  deorb i t  u n t i l  EOM 
OPS - N/A 
OFT - Not used 
OPS - N / A  
OFT - Not used 
OPS - N / A  
FUNCTION : 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMEPI' DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Provide power and s i g n a l  conditioning f o r  s t r a i n  
gages; supply a 0-5v output t o  a DFI MDH. There 
a r e  4 measurements per  SCU. 
USAGE : 
The WBM SGSC's a r e  @n during ascen%, OMS burns, and 
descent. Ti;e 1005 SGSC's a r e  on continuously through- 
out  a l l  OFT f l i g h t s .  
05167100 (1 1 )  




\O 05167200 (5) 
SGSC ML3 (A167)-WBM 46 
ANALYSIS USAGE : 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N / A  
0077 051,103,109, STS-1 - On ?rom pwr x f r  i n t  t o  OMS-2 plus 30 min, from 
301,401,433 5 min p r io r  t o  each OMS burn u n t i l  t he  end of t h e  
burn, from 30 min p r io r  t o  until 30 min a f t e ~  the  
rehearsa l  deorb i t ,  and from 30 min pr io r  t o  d so rb i t  
uncf.- EOM 
STS-2 - On from pwr x ? ~  l n t  tto) Z&-2 p lus  30 min, from 
5 min p r i o r  t o  each OMS burn u n t i l  tile end of  t h e  
burn, and from 30 min prio? t o  deorb i t  u n t i l  EOM 
05167300 ( 3 )  
SGSC ML3 (A167)-100% 23 0077 117 
05170 
MDM FWD 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  EOM 
' OPS - N/A 
FUNCTION : 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
I 051 70000 





! o 051 50 
MDM'S MID 
05180100 
MDM DL1 - MID LEFT 1 50 0077 117 
05180200 
MDM DL2 - M I D  LEFT 1 50 0977 117 
Accepts up t o  192 d i s c r e t e  (5v o r  28v) measurements, 
four  16-bit s e r i a l  d i g i t a l  measurements and 352 s i g n a l  
conditioned analog (0-5v) measurements. The analogs 
a r e  d ig i t i zed  and each measurement is clocked out  t o  
t h e  DFI PCMMU upon request.  
USAGE : 
On continuously throughout a l l  OFT f l i g h t s .  
ANALYSIS USAGE : 
OFT - On from pwr x f r  int- t o  EOM 
OPS - N/A 
FUNCTION : 
Accept up t 3  192 d i s c r e t e  (5v o r  28v) measurements, 
four  1 6 - b i t  s e r i a l  d i g i t a l  measurements, and 352 
analogs a r e  d ig i t i zed  and each measurement is clocked 
out  t o  a PCMMU upon request  (DC1 t o  t h e  OF1 PCMMU, 
remainder t o  DFI P C M )  . 
USAGE : 
A l l  on continuously throughout a l l  OFT f l i g h t s .  
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  MIM 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  EOM 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
\ 
i ' 
i ,  
i 
i 1 i i 
1.c.- 
k 
i v  






I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTXON (WATTS) EFF BLOCKS 
05180300 
MDM DR1 - MID RGHT 2 50 0077 117 
05180400 
MDM DR2 - MID RGHT 2 53 0077 11'1 
05180500 
MDM DC1 - MID LEFT 3 49 0077 117 
05180600 
MDM DC2 - MID LEFT 3 52 
051 90 
S-BND FM XMTR-DFI 
FUNCTION & USZSE 
GFT - On from pwr x f r  i n t  t o  EOH 
OFT - On from pwr x f r  i n t  t o  EOM 
O?S - N / A  
OFT - On from pwr x f r  i n t  t o  WM 
OPS - N / A  
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION : 
Pr:vides. an S-Band RF Carr ie r  and modulates it with 
t h e  1.024 MHz subcar r ie r  from fbd F'DM XI f o r  S-Band 
downlink. This provides a downlink of t he  DFI PCY 
and 15 channels of t he  DFI wideband system. There 
is no capab i l i t y  f o r  ground command cont ro l  6: t h i s  
component. 
USAGE : 
On continuously throughout a l l  OFT f l i g h t s .  
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
-- 
05190000 
S-BND FM XMTR-DFI 120 0077 117 
052 10 
S-BAND DFI COAX SW 
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION : 
052 I0000 
S-BAND DFI COAX SW 6 P 
t  
C 05220 
1 ARS DFI SIGNAL COND 
Provides signal  conditioning f o r  water and a i r  flow 
instrumentation. 
05220000 
ARS DFI SIGNAL COND 6 
Provides the capabil i ty of se lec t ing which operatloria?. 
S-Band FM X m t r  is t o  be multiplexed with the DFI 
S-Band FM X m t r  fo r  downlink. On OV-102 OFT only. 
USAGE : 
Momentary only. 
ANALYSIS USAGE : 
0077 None OFT - Not used (mcmentary power) 
OPS - N / A  
FUNCTION : 
USAGE : 
On continuously throughout a l l  OFT f l igh t s .  
,WALYSIS USAGE : 
OFT - On from pwr x f r  i n t  t o  EOM 
I 
j TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
' 1  EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OPS - N/A 
05230 
ATCS DFI SIGNAL COND 





DFI FREON PUMPS 
052401 00 
DFI FREON PUMP #l 234 Oo77 117 
05240210 
DFI FREON PUMP #2 233 0077 None 
FUNCTION : 
Provides s igna l  conditioning f o r  t he  ATCS Dm. 
USAGE : 
On continuously throughout a l l  OFT f l i g h t s .  
ANALYSIS USAGE: 
OFT - On from pwr xfr i n t  t o  EOM 
OP5 - N / A  
Supply coolant flow f o r  cooling t h e  DFI e l ec t ron ic s  
in the mid-body area. The two pumps are redundant. 
USAGE : 
One on continuously throughout a l l  OPT f l i g h t s .  
ANALYSIS USAGE: 
OFT - On from pwr xfr i n t  t o  EOH 
OPS - N/A 
OFT - Not used (redundant equipment) 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 




C +AXIS ACCEL 
05290 
CAMERAS (DATA & 
SURVEILLANCE ) 
OPS - N/A 
FUNCTION : 
Measures acceleration along three mutually perpendic- 
u la r  axes. 
USAGE : 
On continuously throughout a l l  OFT f l igh t s .  
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
FUNCTION : 
Photograph the separation of the SRB from the ET, 
and ET from Orbiter. 
USAGE : 
All three cameras operate simultaneously a t  two separ- 
a t e  times, between SRB SEP FIRE CMD -6 sec  t o  sep + 4 
sec, and MECO + 7 sec t o  MECO + 1 min 17 sec. 
ANALYSIS USAGE: 
0077 203,205 OFT - On for  10 sec a t  approx L/off + 1 min 55 sec  
and on f o r  70 sec a t  MECO + 7 sec  
OPS - N/A 
TABLE A-V.- DEVELOPMENT F L I G H T  INSTRUMENTATION SUBSYSTEM 
-. 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION L USAGE 
- 
05290200 
DATA CAM X2 (ET S E P )  84 0077 203,205 OFT - Same as 052':0100 
O P S  - N/A 
i 05290300 SURVEILLANCE CAMERA 84 0077 203,205 OFT - Same a s  05290100 I O P S  - N/A 
05300 
P A 0  CAMERAS 
05300 100 
P A 0  CAMERA - LH WIND 28 0077 103,509 
FUNCTION : 
Provide a multi-purpose 1 6 m  photography capab i l i t y  
f o r  photographing payload/payload bay funct ions and 
various o ther  items of i n t e r e s t .  The cameras u t i l i z e  
145 f t  f i lm magazines. The magazines have a r:n 
time which va r i e s  from 3.25 min a t  24 f p s  t o  40 min 
a t  2 fps.  
USAGE : 
Complete usage of t he  12 f i h  magazixiev a t  a worst 
case frame r a t e  of 2 fp s  would r e s u l t  i n  a t o t a l  
camera Tun time of 8.C hrs. Camera usage w i l l  be 
spread over an e n t i r e  mission and w i l l  not be confined 
t o  any spec i f i c  tlme period. Both cameras, however, 
a r e  expected t o  be on f o r  13 min during both ascent  
and descent. 
ANALYSIS  USAGE : 
OFT - On from 30 s e c  p r i o r  t o  l i f t o f f  un t5 l  12 min 
30 see  GET,  on from 12 min p r i o r  ts tbaehdonn :mt i l  
1 min a f t e r  touchdown 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I I D  NO/ POWER ACTIVITY EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OPS - N/A 
05300200 




IEQII ELECTRONICS 150 0077 105 
05360 
RELEASE ENGAGE 
MECHANISM (REM) MOTORS 
FUNCTION : 
Measures deposition, off-gassing, and various pa r t i c l e  
densi t ies  i n  the payload bay and bay loca l  environ- 
ments. 
USAGE : 
During ascent and descent operations uses its own 
battery power; during on-orbit operations uses 
Orbiter 's  power. 
ANALYSIS USAGE : 
OFT - On from OMS-2 t o  deorbit 
OPS - N / A  
FUNCTION : 
Engages (releases)  the IECM package t o  (from) the  
top of the DFI pal le t .  The no. 2 motor is redundant ' 
and only used i n  event of a fa i lure .  
USAGE : 
One REM motor w i l l  be on t o  engage (release) the 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION I WATT9 j EFF BLOCKS FUNCTION & USAGE 
IECM package t o  (from) the  top of t he  DFI p a l l e t .  
Estimated engage/release time is 20 sec  maximum. 
No usage an t ic ipa ted  on STS-1 and STS-2. 
ANALYSIS USAGE : 
05360100 
RE!- MOTOR #I 450 0077 None STS-1 - Not used 
STS-2 - Not used 
OPS - N/A 
05360210 
REM MOTOR #2 450 0077 None OET - Not used (redundant equipment) 
OPS - N/A 
05370 
PLDBAY DAC CAMERAS FUNCTION : 
Film payload bay a c t i v i t i e s  
USAGE : 
Used t o  supplement payload bay TV cameras as required.  
ANALYSIS USAGE : 
053701 00 
PLB CAM FWD HT-CNTR 28 
STS-2 - On during payload bay TV a c t i v i t i e s  with a 1w 
usage f a c t o r  
OPS .- N/A 
05370200 




















TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Maintain camera mechanism and f i lm  temperatures above 
50 degrees F. 
05410100 





U) DATA CAMERA 2 HEATER 
05410300 
SURVEILLANCE CAM HTR 
05420 
PA0 CAM HTRS 
A l l  h ea t e r s  a r e  armed during prelaunch cryogenic 
loading and remain armed u n t i l  disabled 4 min 55 
sec  a f t e r  MECO by t h e  MPS Dump Sequence. 
ANALYSIS USAGE : 
126 0077 Asc OFT - See appendix B hea ter  t a b l e s  
1 26 0077 Asc 
OPS - N/A 
OFT - See appendix B heater  t a b l e s  
OPS - N / A  
OFT - See appendix B hea ter  t a b l e s  
OPS - N/A 
FUNCTION : 
Maintain camera temperatures above 0 degrees F. 
USAGE : 
Since a l l  nominal camera usage is within t h e  cabin,  
no hea ter  usage is expected. 
ANALYSIS USAGE : 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
PA0 CAM HTR-LH WIND 22 0077 None 
05420200 
PA0 CAM HTR-CREW 
0 9 7 0  
IECM CNTL HTRS 
22 0077 None 
05470 100 
IEM HEATER ZONE A 115 
05470200 
IECM HEATER ZONE B 69 
05480 
REM HEATER 
OFT - Not used 
OPS - N/A 
OFT Not used 
OPS - N/A 
FUNCTION : 
Provide an ac t ive ly  control led environment f o r  the 
IECM uni t .  
USAGE : 
The IECM package is powered from its own bat te ry  
during ascent and descent phases but u t i l i z e s  Orbi te r  
power while onorbit.  The hea ters  a r e  thermosta t ica l ly  
control led and continuously enabled. Estimated onorbit  
duty cycles a r e  50% f o r  cold case. 
ANALYSIS USAGE : 
0077 600 s e r i e s  OFT - See appendix B hea ter  t a b l e s  
0077 600 s e r i e s  OFT - See appendix B hea ter  t a b l e s  
FUNCTION : 
Used t o  heat t h e  lub r i can t  f o r  t he  gears  of  t he  RM 
motors. 
USAGE : 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 










PLB CAM HT-FD H I  CTR 22 
05 490200 
PLB CAM HT-FD MD PRT 22 
0077 600 s e r i e s  
ANALYSIS USAGE : 
STS-1 - Not used 
STS-2 - See appendix B hea ter  t ab l e s  
OPS - N/A 
Provide a control led thermal environment f o r  t he  
payload data acquis i t ion  cameras. 
USAGE : 
Heater usage is primari ly a function of a t t i t u d e .  It 
is estimated t h a t  heater  duty cycles  a r e  25% f o r  warm 
case and 50% f o r  cold case. No usage is expected 
during camera operat ion.  
ANALYSIS USAGE : . 
0037 600 s e r i e s  STS-1 - N/A 
STS-2 - See appendix B hea ter  t a b l e s  
OPS - N/A 
0037 600 s e r i e s  STS-1 - N/A 










TABLE A-V.- DEVELOPMENT F L I G H T  INSTRUMENTATION SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) E F F  BLOCKS FUNCTION & USAGE 
ANALYSIS  USAGE: 
0551 0000 
PCM MULTIPLEXER 33 0077 203 OFT - O n  f r m  pwr xfr  i n t  t o  MECO 
O P S  - N/A 
05520 
FM MULTIPLEXER FUNCTION: TBD 




ANALYSIS  USAGE : 
O F T  - O n  f r o m  pwr x f r  i n t  t o  MECO 
0552 1 
FM MULTIPLEXER 




O P S  - N/A 
FUNCTION: TBD 
USAGE: TBD 
ANALYSIS  USAGE : 
STS-1  - On f i o m  pwr xfr  i n t  t o  MECO 
O P S  - N/A 
FUNCTION : TBD 
N o t e :  E x t e r n a l  T a n k  D F I  
USAGE: TBD 
TABLE A-V.- DEVELOPMENT FLIGHT INSTRUMENTATION SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
t 
j ANALYSIS USAGE: 
! 05530000 (20) 
CHARGE AMPLIFIER 11 0077 203 OFT - On from pwr x f r  i n t  t o  MECO 
OPS - N/A 
05540 









PRESSURE MEk?UREMENT 9 0p77 203 
Note: External Tank DFI 
USAGE: TBD 
ANALYSIS USAGE : 
OFT - On from pwr x f r  i n t  t o  MECO 
OPS - N / A  
FUNCTION: TaD 
Note: External Tank DFI 
USAGE: TBD 
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  MECO 






TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION & USAGE 
FUNCTION : 
Convert dc power to 115v, 400 Hz ac power. The 
inverters are rated at 750 volt-amps and have an 
average efficiency of approximately 76.51. The nine 
inverters constitute three 3-phase ac systems. 
USAGE : 
On continuous3y throughout all missions. 
06010100 
INVERT ARRAY I PH-A 0 7677 None 
0601 0200 
INVERT ARRAY 1 PH-B 
060 10300 
INVERT ARRAY 1 PH-C 
060 10400 
INVERT ARRAY 2 PH-A 
0 7577 None 
0 7677 None 
0 7677 None 
Note: The inverters are considered to be zero power 
devices. The power requirements of components 
which receive power from the inverters, however, 
must be reflected back through the inverters, by 
means of their efficiency (i.e. Pout = Eff x 
Pin) . 
ANALYSIS USAGE: 
Not used (low power) 
Note: The power dissipated by this assembly is 
included in the Shuttle Operational Data Book 
(SODBI efficiency data (sec. 4.5.6.3.1.7) 
and is, therefore, included in the SEPS program 
inverter model. 
Same as 06010100 
Same as 06010100 
Same as 06010100 
TABLE A-V1.- ELECTRICAL POhiR DISTRIBUTION AND CONTROL SUBSYSTEM 
- 
Ill NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EF'F BLOCKS FUNCTION & USAGE 
06010500 
INVERT ARRAY 2 PH-B 7677 None 
06010600 
INVERT ARRAY 2 PH-C 0 7677 None 
06010700 
INVERT ARRAY 3 PH-A I] 
06010800 
INVERT ARRAY 3 'pH-B U 
0601 0900 
7 INVERT ARRAY 3 PH-C 0 
< 
H 
to 0 6 ~ 2 0  





Same as 06010100 
Same as 06010100 
Same as 06010106 
Same as 06010100 
Same as 06010100 
FUNCTION : 
Operates in conjunction with the GPC1s to control the 
pyrotechnic devices used to jettison payload bay equip- 
ment, id :be event of a contingency. A jettison capa- 
bility is pi-ovided for all equipment which could pre- 
clude the closing of the PLB doors (e.g. manipulators, 
d~oking ring, etc.). There is one baseline control- 
ler, but two additional controllers may be installed, 
in the midbody area, if necessary to extend the jet- 
tison capability. 
USAGE : 
On during contingencies which require PLB equipment to 
be jettisoned. 







MEC #I  - AVERAGE 
06030 11 0 
13EC 81 - ET SEP 
06030200 
MEC $2 - AVERAGE 
0503021 0 
l3EC #2 - ET SEP 
06090 
GROUfiD a J W D  
IN'ERFACE UNITS 
TABLE A-YI. -  ELECTRICAL POWER DISTRIBUTTOH b2iD PNTROL SUBSYSTEM 
-- 7 
POWER ACTIVITY 
(WATTS) EST BUCYS FUNCTION & USAGE 
-- 
7 0 7577 H O E ~  N o t  used (contingency usage) 
FUNCTION : 
Provide c m a n d  and f i r e  s i g n a l s ,  under GPC cont ro l ,  
t o  t he  aft pyrotechnic devices used fo r  T-O umbil ical  
re lease ,  ho3-d dom b o l t  r e l ea se ,  ET umbil ical  d i s -  
connect,  ET sepezation, and SRB separat ion.  'he 
cont,rollers are redundant. 
USAGE : 
Both con t ro l l e r s  a r e  required to be on from prelaunch 
through ET separat ion.  Tney m y  be mvlually deact i-  
vated anytime a f t e r  ET separat ion.  Trie ET SEP mode 
represents  the power drzm during ET separat ion,  
f o r  a durat ion of  2 s e c  nominally. 
ANALYSIS USAGE: 
On from pwr jcfr i n t  to OMS-2 d o f f  p l u s  20 min 14 sec 
210 7677 None ~ o t  used (momentary power) 
8 4 7677 703,401 
210 7677 None 
On from p w r  x f r  i n t  to OMS-2 d o f f  p lu s  20 min 14 sec  
Not w e d  (momentary power) 
FUNCTION: 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Provide ground command capability to control various 
Orbiter communication and instrumentation functions. 
The units are redundant. 
USAGE : 
One on continuously throughout all missions. 
ANALYSIS USAGE: 
06090100 
GCIL CONTROLLER A 30 
3; 
06090200 
GCIL CONTROLLER B 30 7677 None 5 
C- 06 1 00 
i INVERTEE DISTRIBUTION 
& CONTROL ASSEMBLIES 
06100100 
INV DIST/CTL ASY1-DC 1 7677 None 
061 00200 
INV DIST /CTL ASY 1 -AC 2 7677 101 
06 100300 
INV DIST/CTL ASY2-DC 1 7677 None 
On from pwr xfr int to EOM 
Not used (redundant equipment) 
FUNCTION : 
Provide control of inverter to ac bus connection, ac 
bus over/under voltage monitoring, and auto disconnect 
logic. 
USAGE : 
All on continuously throughout all missions. 
AKALYSIS USAGE: 
Not used (low power) 
On from pwr xfr int to EOM 
Not used (low power) 
TABLE A-Vi.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
U) NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
2 7677 101 On from pwr x f r  i n t  t o  EOll 
06100500 
I h ' V  DIST/CTL ASY3-DC 1 7677 None 
06170 
M= CURRENT SENSORS 
06170100(3) 
CURR SENSOR-MIDBDY 1 3 7677 101 
06170300 (3) 
CURR SENSOR-MIDBDY 3 3 7677 101 
06170400 
CURR SENSOR-PL MNB 1 7677 None 
Not used (low power) 
On from pwr x f r  i n t  t o  EOM 
FUNCTION: 
Provides the capabil i ty of measuring the  current 
flowing to  each of the main buses, the payload a f t  
feeds, and the a i r  data probe. 
USAGE : 
A l l  on continuously throughout a l l  missions. 
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOM 
Same as 06170700 
Same a s  06170100 
Not used (low power) 
06370500 





TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
D NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
06 170500 
CURR SENSOR-LH ADP 1 7677 None 
06 170700 
CURR SENSOR-LH ADP 1 7677 None 
Not used (low power) 
Not used (low power) 
06 170800 
CURR SENSOR-RH ADP 1 7677 None Not used (low power) 
06 170900 
CUR!! SENSOR-RH ADP 1 7677 None 
06 180 





Not used (low power) 
FUNCTION : 
Control t h e  cryogenic h e a t e r s  based on tank pressure  
switches .  Tne assemblies  con ta in  c i r c u i t r y  f o r  02 
h e a t e r  p r o t e c t i v e  devices  and f o r  h e a t e r  "on" 
t a lkbacks .  There is one assembly per H2/02 tank  set. 
Assemblies 1 and 2 a r e  in te rconnec ted  i n  such a manner 
t h a t  both 02 h e a t e r s  opera te  i n  unison and both H2 
h e a t e r s  o p e r a t e  i n  unison. The t h i r d ,  cryo tank 
assembly, w i l l  opera te  independently.  When a d d i t i o n a l  
tanks a r e  added, they w i l l  o p e r a t e  i n  p a i r s  wi th  
any l e f t  over tank s e t  opera t ing  independently.  
USAGE : 
Each c o n t r o l l e r  opera tes  cont inuously a t  t h e  qu iescen t  
power l e v e l .  The c y c l i c  power l e v e l  i s  an inc rementa l  
i n c r e a s e  t o  t h i s  l e v e l ,  t h e  dutv c y c l e  of which is a 
func t ion  of cryo h e a t e r  opera t ion  isee 31 170, 31 180, ad 
31190). 




H202 CRYO ASY 1A-QUES 
06 180200 
H202 CRYO ASY 1B-QUES 
06 180300 
H202 CRYO ASYIA-H2CY 
061 80400 
H202 CRYO ASY1B-H2CY 
061 80500 
H202 CRYO ASY 1 A-02CY 
061 80600 
H202 CRYO ASYlB-02CY 
06181 
H202 CRYO CONTROL 
ASSEMBLIES 
06181100 
H202 CRYO ASY2A-QUES 
06181200 
H202 CRYO ASY2B-QUES 
06181300 
H202 CRYO ASY2A-82CY 
TABLE A-VI . -  ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION k USAGE 
On from pwr x f r  i n t  t o  EOM 
12 7677 101 On from pwr x f r  i n t  t o  EOM 
Cycles concurrent ly  with  t h e  c ryo  H 2  tank 1 h e a t e r  A.  
See 31190100 and appendix B 
Cycles concur ren t ly  with  t h e  cry0 H2 t ank  1 h e a t e r  B. 
See 31 190200 and appendix B 
Cycles concurrent ly  with t h e  cry0 02 tank 1 A1 and 
A2 h e a t e r s .  See 31170100, 31170200, and appendix B 
Cycles concur ren t ly  with  t h e  cry0 02 tank  1 B1 and 
B2 h e a t e r s .  See 31180100, 31180200, and appendix B 
FUNCTION: See 06180 
USAGE: See 06180 
ANALYSIS USAGE : 
12 7677 101 On from prr x f r  int t o  EOM 
12 7677 101 On from pwr xfr i n t  t o  EOM 
Cycles concur ren t ly  with t h e  cry0 H2 t ank  2 h e a t e r  A .  
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
See 31190300 and appendix B 
06181400 
H202 CRY0 ASY2B-H2CY 7 7677 481 
06181500 
H202 CRY0 ASY2A-02CY 25 7677 469 
06181600 
H202 CRY0 ASY2B-02CY 25 7677 473 
P 
c 06 182 
H H202 CRY0 CONTROL 
m ASSEMBLIES 
06 1821 00 
H202 CRY0 ASY3A-QUES 12 7637 101 
06 182200 
H202 CRY0 ASY3B-QUES 12 7637 101 
Cycles concurrently with the cryo H2 tank 2 hea ter  B. 
See 31190400 and appendix B 
Cycles concurrently with the  cryo 02 tank 2 A1 and A2 
hea ters .  See 31170300, 31170400 and appendix B 
Cycles concurrently with t he  cry0 02 tank 2 B1 and 
B2 hea ters .  See 31180300, 31180400 and appendix B 
FUNCTION: See 06180 
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USAGE: See 06180 
ANALYSIS USAGE: 
STS-1 - N/A 
STS-2 - On from pwr x f r  i n t  t o  EOM 
OPS - On from pwr x f r  i n t  t o  EOM 
STS-1 - N/A 
STS-2 - On from pwr x f r  i n t  t o  EOM 
OPS - On from pwr x f r  i n t  t o  EOM 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
STS-2 - Cycles concurrently with the cryo H2 tank 3 
hea ter  A. See 31190500 and appendix B 
06 182400 
H202 CRY0 ASY3B-H2CY 7 7637 489 
061 82500 
H202 CRY0 ASY3A-02CY 25 7637 483 
067 82600 
H202 CRY0 ASY3B-02CY 25 7637 485 
OPS - Cycles concurrently with the cryo H2 tank 3 
heater  A. See 31190500 and appendix B 
STS-2 - Cycles concurrently with the  cryo H2 tank 3 
hea ter  B. See 31 190600 and appendix B 
OPS - Cycles concurrent ly with the  cryo H2 tank 3 
hea ter  B. See 31190600 and appendix B 
STS-2 - Cycles concurrently with the cryo 02 tank 
3 A1 and A2 hea ters .  See 31170500, 3170600 and 
appendix B 
OPS - Cycles concurrently with t he  cryo 02 tank 3 A1 
and A2 heaters .  See 31170500, 31170600 and 
appendix B 
STS-2 - Cycles concurrently with the  cryo 02 t v l k  
3 B1 and B2 hea ters .  See 31 180500, 31 180600 and 
appendix B 
OPS - Cycles concurrently with t h e  cry0 02 tank 3 
B1 and B2 hea ters .  See 31 180500, 31180600 and 
appendix B 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AMD CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
06200 
PROX SENSOR 
ELECTRONICS PKGS FUNCTION : 
Provide d i s c r e t e  s i g n a l s  of landing gear  s t a t u s  f o r  
TM, crew d isp lay ,  f l i g h t  con t ro l  input ,  and sequencing. 
The s i g n a l s  provided include: Uplock and downlock 
f o r  RMG, LMG, and NLG; weight on wheels f o r  RMG, LMG, 
and NLG; and NLG Door Uplock. 
USAGE : 
Both on from launn,h through OMS-2 and from pre-deorbit  
checkout u n t i l  deact ivated by t he  crew a f t e r  s t o p r o l l .  
ANALYSIS USAGE : 
06200100 
PROX SNSR EL PKG #1 8 7677 103,109,433 STS-1 - On from pwr x f r  i n t  through OMS-2, from 4.0 '  
h r s  p r io r  t o  u n t i l  r ehea r sa l  deo rb i t ,  and from 4.0 
h r s  p r i o r  t o  deorb i t  u n t i l  EOM 
06200200 
PROX SNSR EL PKG P2 8 7677 103,109,433 
STS-2 - On from pwr x f r  i n t  through OMS-2, and from 
4.0 h r s  p r i o r  t o  deo rb i t  u n t i l  EOM 
OPS - On from pwr x f r  i n t  through OMS-2, and from 
1.0 h r  p r i o r  t o  deo rb i t  u n t i l  EOM 
STS-1 - On from pwr x f r  i n t  through OMS-2, from 4.0 
h r s  p r i o r  t o  u n t i l  r ehea r sa l  deo rb i t ,  and from 4.0 
h r s  p r i o r  t o  deorbit. u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  through OMS-2, and from 
4.0 h r s  p r i o r  t o  deo rb i t  u n t i l  EOM 
OFS - On from pwr x f r  i n t  through OMS-2, and from 1.0 
h r  p r i o r  t o  deo rb i t  t o  EOM 
TABLE A-VI.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
06210 
MOTOR CONTROL 
ASSEMBLIES - FORWARD FUNCTION: 
Provide ac  motor power switching and con t ro l  l o g i c  f o r  
t he  following b i -d i rec t iona l  motor cont ro l led  devices: 
air d a t a  probes, forward RCS i s o l a t i o n  valves,  s t a r -  
t r a cke r  doors,  and forward vent doors. The u n i t s  con- 
t a i n  d r ive r s ,  hybrid r e l a y s  (bu i l t - i n  d r i v e r s ) ,  f u se s ,  
diodes,  and r e s i s t o r s .  
USAGE : 
On continuously throughout a l l  missions. The power 
consumed by each assembly is a funct ion of t h e  number 
of a c t i v e  d r i v e r s  and energized r e l ays  within t h a t  
assembly. The opera t iona l  duty cyc les  a r e  small ,  
such t h a t  t he  continuous power can be considered 
t o  be t he  d r i v e r  requirements a t  " id len .  Est imations,  
based upon the  output  of WAD programs MAGIC and 
MAGINT, a r e  a s  follows: 
POWER (Watts) 
1 2 3 
--- 
A l l  d r i v e r s  8 r e l a y s  ac t ive1  45.4 45.9 49.9 
Maximum (STS-1 ) 2 4.0 3.7 5.1 
Average (STS-1 l2 4.0 3.7 5.1 
Note: 1 = MAGIC program output ;  




MTR CNTL ASSY FWD 81 
06210200 
MTR CNTL ASSY FWD #2 
06210300 
MTR CNTL ASSY FWD #3 
06220 
MOTOR CONTROL 
ASSEMBLIES - MID 
TABLE A-VI.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION h USAGE 
ANALYSIS USAGE: 
27 7677 101 On with a 15.0% usage factor from pwr xfr int to EOM 
3C 7697 101 On with a 12.5% usage factor from pwr xfr int to EOM 
On with a 18.9% usage factor from pwr xfr int to EOM 
FUNCTION : 
Provide ac motor power switching and control logic 
for the following bi-directional motor controlled 
devices: payload bay door latches and deploy mech- 
anism, radiator, payload latches, manipulator arm, 
rendezvous radar, and mid area vents. The units 
contain drivers, hybrid relays (built-in drivers), 
fuses, diodes and resistors. 
USAGE : 
On continuously throughout all missions. The power 
consumed by each assembly is a function of the number 
of active drivers and energized relays within that 
assembly. The operational duty cycles are small, 
such that the continuous power can be considered 
to be the driver requirements at "idlen. Estimations, 
based upon the output of MPAD programs MAGIC and 
MAGINT, are as follows: 
POWER (Watts) 
7 2 3 4 
---- 
All drivers & relays active1 173.0 162.8 134.6 221 -7  
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
.-" 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS EFF BLOCKS FUNCTION & USAGE 
Maximum (STS-1) 56.0 47.2 45.25 65.2 
Average (STS-1) 2 12.3 12.7 10.7 12.5 
~ictmuml 11.1 11.8 9.4 11.1 
Note: 1 = MAGIC program output; 
2 = MAGINT program output. 
062201 00 
MTR CNTL ASSY MID #I1 54 7677 101 
06220200 
MTR CNTL ASSY MID #2 94 7677 101 
06220300 
MTR CNTL ASSY M I D  #3 53 7677 101 
06220400 
MTR CNTL ASSY MID 44 95 7677 101 
06230 
MOTOR CONTROL 
ASSEMBLIES - AFT 
ANALYSIS USAGE : 
On with a 22.8% usage fac tor  from pwr x f r  i n t  t o  EOM 
On with a 13.5% usage fac tor  from pwr x f r  i n t  t o  EOM 
On with a 20.2% usage fac tor  from pwr x f r  i n t  t o  EOM 
On with a 13.22 usage fac tor  from pwr x f r  i n t  t o  EOM 
FUNCTION: 
Provide ac motor power switching and control  logic  f o r  
the following bi-directional motor controlled devices: 
ET umbilical doors, OMS/RCS valves, and a f t  vents. 
The un i t s  contain drivers,  hybrid re lays  (buil t- in 
dr ivers) ,  fuses,  diodes, and res i s to r s .  
USAGE : 
On eontinuousby throughout a l l  missions. The power 
consumed by each assembly is a functon of the number 
,rf.n* * 
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TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
of ac t ive  drivers and energized relays within tha t  
assembly. Estimations, based upon the output of MPAD 
programs MAGIC and MAGINT, a r e  as follows: 
POWER (Watts) 
1 2 3 
- -  
A l l  d r ivers  & relays active1 130.5 115.5 178.4 
Maximum (STS-1)2 29.0 24.1 28.3 
06230100 
MTR CNTL ASSE AFT #l 45 7677 101 
06230200 
MTR CMTL ASSY AET #2 41 7677 101 
06230300 
MTR CNTL ASSY AFT #3 50 7677 101 
06240 
LOAD CONTROL 
ASSEMBLIES - FORWARD 
Average ( STS- 1 ) 
Note: 1 = MAGIC program output; 
2 = MAGINT program output. 
ANALYSIS USAGE: 
On with a 20.0% usage fac tor  from pwr x f r  i n t  t o  EOM 
On with a 20.7% usage factor from pwr x f r  i n t  t o  EOM 
On with a 30.65 usage fac tor  from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Provide dr ivers  t o  power forward loads  l e s s  than 5.0 
amps. The assemblies cantain dr ivers ,  PIC'S, diodes, 
fuses, and cer ta in  power switching logic c i r c u i t s  
associated with the forward PCA's. Each LCA contains 
150-200 drivers.  Forward L C A t s  1, 2, and 3 control 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
power from buses A ,  B,  and C,  r espec t ive ly .  
USAGE : 
On continuously throughout a l l  missions. The power 
consumed by each LCA is a funct ion of t h e  number 
of  a c t i v e  d r i v e r s  within t h a t  LCA. Estimations, 
based upon t h e  output  of MPAD programs MAGIC and 
MAGINT, a r e  a s  follows: 
POWER (Watts) 
1 2 3 
--- 
A l l  d r i v e r s  & r e l a y s  ac t i ve1  60.9 93.5 54.2 
Maximum (STS- 1 l2 
Average (STS- 1 1 
Minimum (STS- 1 l2 
POWER (Watts) 
1 2 3 
--- 
No d r i v e r s  ac t i ve1  22.5 23.4 24.6 
Note: 1 = MAGIC program output ;  
2 = MAGINT program output .  
ANALYSIS USAGE: 
06240 100 
LOAD CNTL ASSY FWI) 1 90 7677 101,105,201, STS-1 - Usage f a c t o r s  a r e  a funct ion of mission phase, 
203,205,211, a s  r"ol1ows: 
501,503,505 
Phase UF(%) 
TABLE A-YI.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
Prelaunch 26.8 
Lif t -off  t o  SRB separatiion 26. G 
SRB separa t ion  t o  OMS-2 26.3 
OMS--2 t o  deo rb i t  28.0 
Deorbit  t o  s t o p r o l l  27.8 
S topro l l  t o  EOM 26.8 
Note: 1 = Derived from MAGINT program output  tlsjng 
SEPS program 80 node c i r c u i t .  
STS-2 - Same a s  STS-1 
OPS - On with a 27.1% usage f a c t o r  from pwr x f r  i n t  
t o  EOM 
06249200 
I LOAD CNTL ASSY FWD2 90 7677 101,105,201, STS-1 - Usage f a c t o r s  a r e  a funct ion of  mission phase, 
i 203,205,211, as follows: 501,503,505 
Phase UF(S) 
Prelaunch 30.5 
Li f t -of f  t o  MECO 29.8 
MECO t o  i n s e r t i o n  29.7 
In se r t i on  t o  OMS-2 31.8 
OMS-2 t o  aeo rb i t  
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Deorbit t o  400,000 f e e t  32.0 
400,000 f e e t  t o  s t o p r o l l  32.0 
S top ro l l  t o  EOM 32.5 
Note: 1 = Derived from MAGINT program output  us ing  
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a 30.8% usage f a c t o r  from pwr x f r  i n t  




LOAD CNTL ASSY FWD3 90 7677 101,105,201, STS-1 - Usage f a c t o r s  a r e  a funct ion of mission phase, 




Li f t -of f  t o  SRB separa t ion  38.1 
SRB separa t ion  t o  i n s e r t i o n  30.1 
I n s e r t i o n  t o  OMS-2 29.0 
OMS-2 t o  deorb i t  30.2 
Deorbit  t o  EOM 29.1 
Note: 1 = Derived from MAGINT program output  us ing  
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
06250 
LOAD CONTROL 
ASSEMBLIES - AFT 
I D  NO/ POWER 
EQUIPMENT DESCRIPTION (WATTS) EFF 
ACTIVITY 
BLOCKS P U I l C I ~ ~ V L .   -..---- 
OPS - On with a 30.1% usage f ac to r  from pwr xfr i n t  
t o  !%OM 
FUNCTION : 
Provide d r ive r s  t o  power a f t  loads less than 5.0 
amps. The assemblies contain d r ive r s ,  diodes, fuses,  
and ce r t a in  power switching l o g i c  c i r c u i t s  assoc ia ted  
with the  a f t  PCA1s. Each LCA contains 200-250 dr ivers .  
Aft LCAts 1 ,  2, and 3 cont ro l  power from buses A,  B, 
and C, respect ively.  
USAGE : 
On continuously throughout a l l  missions. The power 
consumed by each LCA is a function of the  number of 
ac t ive  d r ive r s  within t h a t  LCA. Estimations, based 
uDon the  output of MPAD programs MAGIC and MAGINT, 
aEe as follows: 
POWER (Watts) 
1 2 3 
--- 
A l l  d r ive r s  act ive '  393.3 384.9 341.4 
Maximum (STS- 1 151.5 140.4 150.2 
Average (STS-1) 82.1 79.1 86.0 
Minimum (STS- 1 l2 69.2 63.3 76.2 
No d r ive r s  ac t ive1  61.4 58.2 64.8 
Note: 1 = MAGIC program output; 
TABLE A-V1.- ELECTRICAL POWER D I S T R I B U T I O N  AND CONTROL SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) EFF BLOCKS FUNCTION & USAGE 
2 = MAGINT program output.  
ANALYSIS USAGE: 
LOAD CNTL ASSY AFT1  288 7677 101,105,201, STS-1  - Usage f a c t o r s  are a funct ion of mission phase, 
203,205,211, a s  follows : 
501,503,505 
Phase U F ( % ) ~  
Prelaunch 
Lif t -off  t o  S R B  separa t ion  
S R B  separa t ion  t o  M E W  31.1 
MECO t o  i n s e r t i o n  32.1 
In se r t i on  t o  OMS-2 24.6 
OMS-2 t o  deo rb i t  25.6 
Phase -- U F ( J ) ~  
Deorbit  t o  400,000 f e e t  26.3 
400,000 f e e t  t o  s t o p r o l l  25.8 
S top ro l l  t o  EOM 27.00 
Note: 1 = Derived from MAGINT program output  us ing  
S E P S  program 80 node c i r c u i t  
S T S - 2  - S a m e  a s  S T S - 1  
O P S  - On with a 26.0% usage f ac to r  from pwr xfr  i n t  
t o  EOM 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
06250200 
LOAD CNTL ASSY AFT2 270 7677 101,105,201, STS-1 - Usage f a c t o r s  a r e  a func t ion  of mission phase, 
203,205,211, a s  follows: 
501,503,505 
Phase U F ( J ) ~  
Prelaunch 43.5 
Li f t -of f  t o  SRB separa t ion  38.6 
SRB separa t ion  t o  MECO 28.6 
MECO t o  i n s e r t i o n  
I n s e r t i o n  t o  OMS-2 
OMS-2 t o  deorb i t  
Deorbit t o  400,000 feet 27.6 
400,000 f e e t  t o  s t o p r o l l  26.1 
Phase ~ ~ ( 1 2 ) '  
S t o p r o l l  t o  EOM 23.3 
Note: 1 = Derived from MAGINT program output  us ing  
SEPS program 80 node c i r c u i t  
STS-2 - Same as STS-1 
OPS - On with a 27.812 usage f ac to r  from pwr x f r  i n t  
t o  EOM 
I 06250300 I LOAD CNTL ASSY AFT3 234 7677 101,105,201, STS-1 - Usage f a c t o r s  a r e  a funct ion of mission phase, I 203,205,211, as follows: 
1 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
501,503,505 
Phase ~ ~ ( 2 1  
Prelaunch 33.3 
Li f t -of f  t o  SRB separa t ion  44.4 
SRB separa t ion  t o  MECO 27.9 
MECO t o  i n s e r t i o n  21.5 
In se r t i on  t o  OMS-2 31.1 
OMS-2 t o  deo rb i t  34.8 
Deorbit  t o  400,000 f e e t  34.5 
400 000 f e e t  t o  s t o p r o l l  34 .O 
S t o p r o l l  t o  EOM 
Note: 1 = Derived from MAGINT program output  us ing  
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a 34.92 usage f a c t o r  from pwr xfr  i n t  
t o  EOM 
06260 
PWR CNTL ASSY'S FWD FUNCTION : 
Provide and con t ro l  power t o  t he  respec t ive  forward 
Load Control A,ssemblies and o ther  forward equipment. 
The assemblies contain RPC9s, r e l ays ,  l a t ch ing  con- 
t a c t o r s ,  diodes, and fuses .  Forward PCAts 1, 2, and 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
3 cont ro l  power from buses A ,  B, and C ,  respec t ive ly .  
062601 00 
PCA FWD #1 
Note: Forward PCA switching l o g i c  c i r c u i t r y  is con- 
ta ined  within t he  forward LCA's ( r e f .  06240). 
USAGE : 
On continuously throughout a l l  missions. The power 
consumed by each PCA is a functon of t h e  number of 
a c t i v e  RPC1s within t h a t  PCA. Estimations, based 
upon t h e  output  of MPAD programs MAGIC and MAGINT, 
a r e  as follows: 
POWER (Watts) 
1 2 3 
- -  
A l l  RPCfs ac t ive1  296.6 225.9 259.5 
Maximum (sTS- 1 l2 166.8 135.3 137.0 
Minimum (STS- 1 ) 112.0 114.8 92.0 
Note: 1 = MAGIC program output;  
2 = MAGINT program output .  
ANALYSIS USAGE: 
7677 101,105,201, STS-1 - Usage f a c t o r s  a r e  a funct ion of mission phase, 
203,205,211, as follows: 
501 ,503,505 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
i I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Phase UF($) I 
Prelaunch 21.7 
Lift-off t o  SRB separation 20.7 
06260200 
PCA FWD #2 
SRB separation t o  MECO 
MECO ' to  inser t ion 
Insert ion t o  OMS-2 27.0 
OMS-2 t o  deorbit 30 .O 
Deorbit t o  400,000 f e e t  28.2 
400 000 f e e t  t o  s toprol l  27.7 
Stoproll  t o  EOM 34.1 
Note: 1 = Derived from MAGINT program output using 
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a 29.7% usage fac tor  from pwr x f r  i n t  
t o  EOM 
STS-1 - Usage factors  a re  a function of mission phase, 
as follows: 
I 
. *  TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Phase U F ( % ) ~  
I Prelaunch 22.7 
! Lift-off t o  SRB separation 21.4 
i SRB separation t o  MECO v r  3 
L L . l  
k i MECO t o  inser t ion 23.9 
\ Insert ion t o  OMS-2 17.2 
b -  
k OMS-2 t o  deorbit 12.7 
L 
P 
4 Deorbit t o  400,000 f e e t  21.7 
P r' 
N 
e 400,000 f e e t  t o  s topro l l  16.4 
Stoproll  t o  EOM 16.7 
Note: 1 = Derived from MAGINT program output using 
k SEPS program 80 node c i r c u i t  
6 
C STS-2 - Same a s  STS-1 
)i 
i OPS - On with a 13.2% usage factor from pwr x f r  i n t  
t o  EOM 
j 
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06260300 
PCA FWD #3 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Phase UF(Z) 
Prelaunch 15.2 
Lif t -off  t o  SRB separa t ion  17.3 
SRB separa t ion  t o  MECO 
MECO t o  i n s e r t i o n  'i3,,6 
06270 
PWR CNTL ASSYtS MID 
In se r t i on  t o  OMS-2 
OMS-2 t o  deorb i t  
Deorbit t o  400,000 f e e t  11.1 
400,000 f e e t  t o  s t o p r o l l  12.3 
S top ro l l  t o  EOM 24.7 
Note: 1 = Derived from MAGINT program output  using 
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a usage f a c t o r  of  13.92 from pwr x f r  i n t  
t o  EOM 
FUNCTION : 
Provide and con t ro l  power t o  mid-body equipment in-  
cluding t h e  e s s e n t i a l  buses, l o g i c  power f o r  t h e  
Mid Motor Control Assemblies, power f o r  t he  a f t  f l i g h t  
deck panels ,  and payload a u x i l i a r y  power. The assem- 
b l i e s  contain RPCts, r e l ays ,  latr'tng contac tors ,  
diodes,  and fuses.  Mid PCAts 1 ,  2, and 3 con t ro l  
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
On continuously throughout all missions. The power 
consumed by each PCA is a function of the number 
of active RPC's within the PCA. Estimations, based 
upon the output of MPAD programs MAGIC and MAGINT, 
are as fallows: 
POWER (Watts) 
ID NO/ POWER ACTIVITY 
EQUIPMENT DFBCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
power from buses A, B, and C, respectively. 
USAGE : 
06270100 
PCA MID 111 
All RPC's active1 376.4 331.6 147.0 
Maximum (STS-1l2 87.5 74.6 47.8 
Average (STS-'I)~ 68.5 62.4 37.0 
Note: 1 = MAGIC program output; 
2 = MAGINT program output. 
ANALYSIS USAGE: 
115 7677 101,103,105, STS-1 - Usage factors are a function of mission phase, 
109,201,203, as follows: 
205,211,501, 
503,505 Phase - UF(%)' 
Prelaunch 41.3 
Lift-off to SRB separation 41.5 
TABLE A-VI . - ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
ID NC/ POWER A C T I V I T Y  
EQUTPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Phase UF($) 
SRB separation t o  MECO 40.9 
MECO t o  insert ion 
Insert ien t o  OMS-2 
OMS-2 t o  deorbit 35 -3 
06270200 
PCA MID 112 
Deorbit t o  400,000 f e e t  
400,000 f e e t  t o  s topro l l  
Stoproll t o  I B M  35.9 
Note: 1 = Derived from MAGINT program output using 
SEPS program 80 node c i r c u i t  
STS-2 - Same as SB-1 
OPS - On with a 36.3% usage factor from pwr xfr  i n t  
t o  EOM 
7677 101,105,201, SB-1 - Usage f a c t o ~ s  are a function of mission phase, 




Lift-off t o  SRB separation 32.1 
SRB separation t o  MECO 23.8 
MECO t o  insert ion 24 .O 
TABLE A-VI . - ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTIQN (WATTS) IFF BLOCKS FUNCTION & USAGE 
503,505 _-- I Phase UF(X) 
Insert ion t o  OMS-2 21.8 
OMS-2 t o  deorbit 42 .O 
Deorbit t o  400,000 fee t  25.2 
400 000 f e e t  t o  s topro l l  26.2 
Stoproll  t o  EOM 45 .U 
Note: 1 = Derived from MAGINT program output using 
SEPS program 80 node c i r c u i t  
06270300 
PCA MID #3 
STS-2 - Same as STS-1 
OPS - On with a 43.05 usage fac tor  from p w  xfrl i n t  
t o  EOM 
STS-1 - Usage factors  a re  a function of mission phase, 
a s  follows: 
Phase UF(S 1 
Lift-off t o  SRB separation 26.7 
SRB separation t o  MECO 26.8 
MECO t o  inser t ion 26.7 
OMS-2 t o  deorbit  28.4 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 




PWR CNTL AS8Y1S 
AFT 
Deorbit t o  400,000 f e e t  26.7 
400,000 f e e t  t o  s toprol l  26.6 
Stoproll  t o  EOM 25.0 
Note: 1 = Derived from MAGINT program output using 
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a 29.1% usage fac tor  from pwr x f r  i n t  
t o  EOM 
FUNCTION : 
Provide and control  power t o  a f t  equipment. The as- 
semblies contain RPC's, relays,  latching contactors, 
diodes, and fuses. I n  addition, a f t  PCA's 4, 5, and 
6 each contain a motor driven switch t o  control  the 
connection of GSE power t o  the Orbiter main buses. 
Aft PCA1s 1 and 4 control  bus A power, 2 and 5 control 
bus B power, and 3 and 6 control  bus C power. 
Note: PCA switching log ic  c i rcu i t ry  is contained 
within the a f t  LCA1s ( re f .  06250). 
USAGE : 
On continuously throughout a l l  missions. The power 
consumed by each PCA is a function of the  number of 
ac t ive  R P C V s  within tha t  PCA. Estimations, based 
gpon the output of MPAD programs MAGIC and MAGINT, 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
ICI NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
are  as follows: 
POWER (Watts) 
1 2 3 4 5 6 
- - -  
A l l  RCP1s active1 175.4 145.4 124.6 298.0 297.3 197.3 
Average ( STS- 1 ) 31.6 30.0 30.4 35.2 35.9 33.1 
M i n i m u m ( ~ ~ ~ - l ) ~  30.1 28.7 29.3 32.6 33.3 30.9 
No RPC1s active' 25.9 26.3 27.1 27.6 29.2 26.4 
Note: 1 = MAGIC program output; 
2 = MAGINT program output. ! 
ANALYSIS USAGE: 
STS-1 - Usage factors are  a function of mission phase, 
a s  follows: 
. Phase UP(%) l 
Prelaunch 66 .O 
Lift-off t o  SRB separation 40.3 
SRB separation t o  MECO 
MECO t o  insert ion 
Insert ion t o  OMS-2 37 -1 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND UINTROL SUBSYS?EM 
I D  NO/ POWER ACTIVITY 




OMS-2 t o  deorbit 34.6 
! Deorbit t o  400,000 f e e t  50.8 
06280200 
PCB AFT #2 84 
400,GW f e e t  t o  s topro l l  32.8 
Stoproll  to  EOM 28.5 
Note: 1 = Derived from MAGINT program output using 
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a 35.8% s sage fac tor  from pwr x f r  int 
t o  E O M  
7677 101,105,201, STS-1 - Usage factors  are  a function of mission phase, 




Lift-off t o  SRB separation 25 .O 
SRB separation t o  MECO 36.9 
MECO t o  inser t ion 40.5 
Insert ion t o  OMS-2 19.9 
OMS-2 t o  deorbit 33 .8 
Deorbit t o  400,000 f e e t  35.9 
TABLE A - V I  . - ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPtGNT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Phase 
400,000 f e e t  t o  s t o p r o l l  28.4 
S top ro l l  t o  EOM 
Note: 1 = Derived from MAGINT program output  using 
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a 34.2% usage f a c t o r  from pwr x f r  i n t  
t o  EOM 
06280300 
PCA AFT 83 STS-1 - Usage f a c t o r s  a r e  a func t ion  of mission phase, 
a s  follows: 
Fhase UF(%)' 
Prelaunch 30 .O 
Lift-off t o  SRB separa t ion  29.1 
SRB separa t ion  t o  MECO 
MECO t o  i n s e r t i o n  
In se r t i on  t o  OMS-2 
OMS-2 te  deorb i t  30.9 
Deorbit  t o  400,000 f e e t  26.2 
400,000 f e e t  t o  s t o p r o l l  28.2 
Stop ro l l  t o  EOM 29 -0 
TABLE A-VJ.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Note: 1 = Derived from fiAGINT program using SEPS 
program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
OPS - On with a 32.0% usage f a c t o r  f r a n  p w  x f r  i n t  
t o  EOM 
06280400 
PCA AFT f 4  STS-1 - Usage f a c t o r s  a r e  a funct ion of mission phase, 
a s  follows: 
Phase 
Prelaunch 45.4 
Lif t -off  t o  SRB separa t ion  41 -4 
SRB separa t ion  t o  MECO 32.6 
MECO t o  i n s e r t i o n  
In se r t i on  t o  OMS-2 
OMS-2 to deo rb i t  
Deorbit  t o  400,000 f e e t  44.9 
400,000 f e e t  t o  s t o p r o l l  35 .o 
S t o p r o l l  t o  EOM 
Note: 1 = Derivca-r. T-.k,. MAGI ,T program output  using 
SEPS progi*';,? d:  nude c i r c u i t  
STS-2 - Same a s  STS-1 
I 
TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYS'IEM 
P 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OPS - On with a 34.1% usage factor from pwr xfr  i n t  
t o  EOM 
06280500 
PCA AFT #5 7677 101,105,201, STS-1 - Usage factors are  a function of mission phase, 




I Prelaunch 78.8 
Lift-off t o  SRB separation 54.4 
SRB separation t o  MECO 29.7 
MECO t o  insert ion 38.1 
Insert ion t o  OMS-2 32.2 
06280600 
PCA AFT /I6 84 
OMS-2 t o  deorbit 
Deorbit t o  400,000 f e e t  
400 000 f e e t  to  s toprol l  39.6 
Stoproll t o  EOM 57.4 
Note: 1 = Derived from MAGINT program output using 
SEPS program 80 node c i r c u i t  
STS-2 - Same as STS-1 
OPS - On with a 39.82 usage factor  from pwr x f r  i n t  
t o  EOM 
7677 101,105,201, S'IS-1 - Usage factors are  a function of mission phase, 
TABLE A-VI.- ELECTAICAL POWER DISTRIBUTION AND OI)NTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
203,205,211, a s  follows: 
501,503,505 
Phase ~ ~ ( 5 1  
Prelaunch 54.9 
Lif t -off  t o  SRB separa t ion  13.0 
Separat ion t o  MECO 5.1 
MECO t o  i n s e r t i o n  3.9 
In se r t i on  t o  OMS-2 4.9 
OMS-2 t o  deorb i t  22.7 
Deorbit t o  400,000 f e e t  17 -7 
400,000 f e e t  t o  s t o p r o l l  18.4 
Stoprol; t o  EOM 44.1 
Note: 1 = Derived from MAGINT program output using 
SEPS program 80 node c i r c u i t  
STS-2 - Same a s  STS-1 
06290 
MAIN DC DISlR & 
CNTL ASS'S 
QPS - On with a 24.95 usage f a c t o r  f r m  pwr xfr i n t  
t o  EOM 
FUNCTION: 
I n t e r f a c e  with t he  f u e l  cells t o  form the  main dc 
buses and d i s t r i b u t e  Orb i t e r  dc power t o  panels ,  
:I TABLE A-V1.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM 
I ID NO/ POWER ACTIVITY EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
power control assemblies, and payloads. The Distri- 
bution and Control Assemblies are located in the mid 
section. They contain motor driven switches, shunts, 
fuses, and diodes. The units control fuel cell to 
main bus connections and main bus ties, and provide 
bus feeder protection. Units #1 interfaces with fuel 
cell #l and contains bus A. Unit #2 interfaces with 
fuel cell #2 and contains main bus B. Unit #3 inter- 
face with fuel cell #3 and contains main bus C. 
i l USAGE : 
On continuously throughout all missions. The power 
consumed by each assembly is a function of the bus 
power demand. Estimations based upon the output 
of MPAD program MAGINT, are as follows: 
POWER (Watts) 
1 2 3 
--- 
i : Maximum (STS-I) 133.8 135.5 104.2 
P .  
06290200 
MN DC DIST&CTL ASSY2 215 '577 ' None 
Average (STS-1) 31.3 29.0 25.9 
Minimum (STS-1) 18.0 18.5 17.2 
Note: 1 = MAGINT program output 
ANALYSIS USAGE: 
Not used 
Note: The power dissipated by this assembly is 
included in the SEPS program EPDC model 
Not used 
06290300 
MN DC DIST&CTL ASSY3 215 7677 None 
Note: The power d i s s i p a t e d  by t h i s  assembly is 
inc luded  i n  t h e  SEPS program EPDC model 
TABLE A-VI.- ELECTRICAL POWER DISTRIBUTION AND CONTROL SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 
EQUIPMENT GESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- - 
Note: The power d i s s i p a t e d  by t h i s  assembly is  
included i n  t h e  SEPS program EPDC model 
Not used 















































































































































































































































































































































TABLE A-VI1. -  DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Halt - On when the associated GPC is performing an 
i n i t i a l  program load (IPL). This is done whenever a 
computer which has been off is brought back on-line. 
07010100 
GPC CPU /k1 - RUN 
ANALYSIS USAGE: 
313 7677 101 On from pwr x f r  i n t  t o  EOM 
070101 10 
GPC CPU #I - ATANDBY 308 7677 None 
07010120 




N GPC CPU /I2 - RUN 3 13 7677 101 
07010210 
GPC CPU f,2 - STANDBY 308 7677 None 
Not used 
Not used 
On from pwr x f r  i n t  t o  EOM 
Not used 
I 070 10220 GPC CPU /I2 - HALT 246 7677 None Not used 
070 1030il 
GPC CPU P3 - RUN 313 7677 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min, from 
401,433 4 h r s  30 min p r i o r  t o  u n t i l  30 min a f t e r  the  rehears- 
a l  deo rb i t ,  and from 4 h r s  30 min p r i o r  t o  deo rb i t  
u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min, 
and from 4 h r s  30 rnin p r i o r  to  deorb i t  u n t i l  EOM 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min and 
from 3 h r s  p r i o r  t o  deorb i t  u n t i l  EOM 
TABLE A-VI1.- DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
-- 
07010310 
GPC CPU #3 - STANDBY 308 7677 0511107,4011 STZ-1 - On from OMS-2 p lus  20 min u n t i l  4 h r s  30 min 
433 p r io r  t o  .he r ehea r sa l  deorb i t  and from 30 min 
a f t e r  t he  r ehea r sa l  deo rb i t  u n t i l  'i h r s  30 min p r i o r  
t o  deorb i t  
STS-2 - On from OMS-2 p lu s  20 min u n t i l  4 hrs .  30 
min p r i o r  t o  deorb i t  
073 10320 
GPC CPU #3 - HALT 246 7677 None 
OPS - Not used 
~ o t  used 
Z 070 10400 GPC CPU i I4 - RUN 3 13 7677 101,103,107, STS-I - On from pwr x f r  i n t  t o  EOM I4 
F 14 109,313,401, 
405.409,411, STS-2 - on from pwr x f r  i n t  t o  EOM 
07010410 
GPC cPU i / 4  - STANDBY 308 7677 None 
0701 0420 
GPC CPU I 4  - HALT 7677 None 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min; on 
from 30 min p r i o r  t o  OMS burns and RCS maneuvers 
through the  pos t  bum powerdown; on f o r  s t a t i on -  
keeping, docking, and undocking; on from 1 hr p r i o r  
t o  NCC through the  completion of  rendezvous; on 
from 3 h r s  p r i o r  t o  deo rb i t  u n t i l  EOM, a l s o  on f o r  
30 min every 12 h r s  from OMS-2 p lus  1 h r  u n t i l  - 
3 h r s  p r i o r  t o  deo rb i t  
~ o t  used 
~ o t  used 
31 3 7677 051,10,,lO9, STS-1 - 0. from pwr x f r  i n t  t o  OMS-2 p lus  20 min, 
307,401,433 from 4 h r s  30 min p r i o r  t o  u n t i l  30 min a f t e r  t h e  
deorb i t  r ehea r sa l ,  and from 4 h r s  30 min p r i o r  
TABLE A-VI1 . -  DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
t o  deorb i t  u n t i l  EOM, a l s o  on from 30 min p r i o r  t c  
on-orbit OMS burns u n t i l  30 min a f t e r  t h e  burn 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min, 
from 4 h r s  30 min p r i o r  t o  deo rb i t  u n t i l  EOM, 
and from 30 min p r i o r  t o  onorbi t  OMS burns u n t i l  
30 min a f ~ e r  t h e  burn 
OPS - On from pwr x f r  i n t  t o  OMS-2 p l u s  20 min and 
from 3 h r s  p r i o r  t o  deo rb i t  u n t i l  EOM 
07010510 
b P GPC CPU #5 - STANDBY 308 7677 051,107,4011 STS-1 - On from OMS-2 p lus  20 min u n t i l  4 h r s  3C min 
-& 433 p r i o r  t o  the rehearsa l  deorb i t  a d  from 30 min 
H 
H 
a f t e r  t he  rehearsa l  deo rb i t  u n t i l  4 h r s  30 min 
! C- 
pr io r  t o  deorb i t ,  except when i n  the  run mode 
STS-2 - On from OMS-2 p lus  20 min u n t i l  4 h r s  30 
rnin p r i o r  t o  deorb i t ,  except when i n  t he  run mode 
OPS - Not used 
070 10520 
i GPC CPU #5 - HALT 246 7677 Nzne Not used 
07020 I 
GPC - IOP'S FUNCTION : 
Wher? i n  the  run mode the  IOPts perform the  Input/Output 
Processing t o  f a c i l i t a t e  t h e  run mude of  t he  GPC 
Central  Processing Units (CPUts) - See 07010. When 
i n  t he  s tandby/hal t  mode the  IOP is on, but performing 
no processing. This moae is used i n  conjunction with 
the  Standby and Halt modes of t h e  GPC CPUts - See 
07010. Beginning with STS-3, IOP's w i l l  be turned 
o f f  when t h e i r  respec t ive  GPCts a r e  turned Cff during 

































































TABLE h-711.- LATA PhOCESSING SUBSYSTEM 
I D  NO/ 
EOFIPMENT DESCEIFTION 
C7020400 
GPC IOP il4 - RUN 
07020500 
GPC IOP #5 - RUN 
POWER ACTIVITY 
(WATTS) EFF f;LGC%L 
31 3 7677 None 
07030 
MDM'S - FF 
STS-1 - On from pwr x f r  i n t  t o  EOM 
STS-2 - On from pwr x f r  i n t  t o  EOF 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min; on 
from 30 min p r io r  t o  OMS burns and RCS maneuvers 
through the  pos t  burn powerdokin; on f o r  s t a t i on -  
keeping, docking, and undocking; on from 1 h r  p r i o r  
t o  NCC througn t h e  completion of rendezvous; on 
from 3 h r s  p r i o r  t o  deorb i t  u n t i l  EOM; a l s o  on f o r  
30 min every 12 h r s  from OMS-2 p lus  1 h r  u n t i l  
3 h r s  p r io r  t o  deorb i t  
STS-2 - Same a s  07010500 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min; on 
from 3 h r s  p r i o r  to  deorb i t  u n t i l  EOM 
Not used 
STS-1 - Same a s  07010500 
0702051 0 
GPC IOPC5-STDBY/HALT 313 7677 -.05i,107,401, STS-1 - Same as 07010510 
433 
STS-2 - Same a s  07010510 
OPS - Not used 
FUNCTION : 
Provide an i n t e r f a c e  between the  GNC GPC's and the  fwd 
GNC hardware. Each MDM provides conversion of analog 
TABLE A-VI1.- DATA PROCESSING SUBSYSTEM 
ID 80/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
and d i s c r e t e  systems data t o  digi tal .  s e r i a l  da ta  f o r  
t r a n s f e r  t o  t he  GPC1s and conversion of GPC commands 
i n t o  analog and d i s c r e t e  da t a  f o r  output t o  t h e  sys- 
tems. Equipment cont ro l led  and monitored includes: 
Nzv Aids, Fwd RCS Thrusters ,  IMU1s, hand c o n t r o l l e r s ,  
and ADTA' s. 
USAGE : 
A l l  on continuously throughout t h e  first STS mission. 
On subsequent missions two w i l l  be on continuously, 
while t h e  remaining two w i l l  be powered only during 
ascent ,  descent,  OMS burns, RG5 maneuvers, rendezvous, 
s tat ionkeeping,  docking, and undocking. 







% from pwr x f r  i n t  f - r ~  EOM 
STS-1 - On from pwr x f r  i n t  t o  EOM 
STS-2 - On from pwr x f r  i n t  t o  EOM 
CPS - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min; on from 
30 min p r i o r  t o  OMS burns and RCS maneuvers through 
t h e  pos t  burn powerdown; 3n f o r  s tat ionkecping,  
docking, and undocking; on frcm 1 hr p r i o r  t o  NCC 
through t h e  completion of  rendezvous; on from 3 h r s  
p r i o r  t o  deorb i t  u n t i l  EW 
On from pwr x f r  i n t  t o  EOM 
STS-1 - On from pwr x f r  i n t  t o  EOM 
. :  
TABLE A-"1.- DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
LCCIFMENT DESCRIPTION (WATTS) ETr BLOCKS FUNCTION & USAGE 
07040 
MDM'S - FA 
070110200 
MDM FA2 
409,411,413, STS-2 - On from pwr x f r  i n t  t o  EOM 
433 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min; on from 
30 min p r i o r  t o  OMS burns and RCS maneuvers through 
the  post burn powerdown; on f o r  s tat ionkeeping,  dock- 
ing ,  and undocking; on from 1 h r  p r i o r  t o  NCC through 
the  completion of rendezvous; on from 3 h r s  p r i o r  t o  
deorb i t  u n t i l  EOM 
FUNCTION : 
Provide an in t e r f ace  between the  GNC GPC1s and the  a f t  
GNC hardware. Each MDM provides conversion of  analog 
and d i sc re t e  systems data t o  d i g i t a l  s e r i a l  da t a  f o r  
t r a n s f e r  t o  t h e  GPCqs and conversion of GPC commands 
i n t o  analog and d i sc re t e  data  f o r  output  t o  the  sys- 
tems. Equipment cont ro l led  and monitored includes: 
Aerosurfaces, Aft RCS Thrusters ,  OMS, and Rate Gyros. 
USAGE : 
A l l  on continuously throughout t he  f i r s t  STS mission. 
On subsequent missions two w i l l  be on continuously, 
while the remaining two w i l l  be powered only during 
ascent ,  descent ,  OMS burns, RCS maneuvers, rendezvous, 
s tat ionkeeping,  docking, and undocking. 
ANALYSIS USAGE: 
On Prom pwr x f r  i n t  t o  EOM 
7677 101 On from pwr x f r  i n t  t o  EOM 
STS-1 - On from pwr x f r  i n t  t o  EOM 
TABLE A - V I I  . - DATA PROCESSING SUBSYSTEM 
ID NO/ POWER ACTIVITY 




409,411,413, STS-2 - On from pwr x f r  inti t o  WM 
433 
OP3 - On from pwr x f r  i n t  t o  OMS-2 plus 20 min; on 
from 30 min p r i o r  t o  OMS burns and RCS maneuvers 
through the  post burn powerdown; on f o r  s tat ionkeep- 
ing ,  docking, and undocking; on from 1 h r  p r i o r  t o  
NCC through the  completion of rendezvous; on from 
3 hrs p r io r  t o  deorb i t  u n t i l  EOM 
MDM FA4 STS-1 - On from pwr xfr i n t  ta  EOM 
409,411,413, STS-2 - On from pwr x f r  i n t  t o  EOM 
433 
OPS - On from pwr x f r  i n t  t o  OMS-2 p lus  20 min; on 
from 30 min p r i o r  t o  OMS burns and RCS maneuvers 
through the  pos t  burn powerdown; on f o r  stationkeep- 
i ng ,  docking, and undocking; on from 7 h r  p r io r  t o  
NCC through the  completion of rendezvous; on from 
3 h r s  p r i o r  t o  deorb i t  u n t i l  EOM 
FUNCTION : 
Provide magnetic tape s torage  f o r  bulk data ,  GPC appli-  
ca t ion  programs, and d isp lay  formats. The two u n i t s  
a r e  redundant and each contains i d e n t i c a l  information. 
USAGE : 
Both on i n  Standby f o r  a l l  o r b i t a l  operat ions and 
ascent .  The flOperate" mode ( t ape  moving) represents  
a very small  f r a c t i o n  of t o t a l  on time, a typ i ca l  
t ransac t ion  consumes Less than 1 min. Both i n  
"Operate" approximately 5 times a day f o r  1 min each 
f o r  updating . 
TABLE A-VI1.- DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) ECu BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
07090 100 
MM lkl TAPE OPER 78 7677 403 On for  1 min a t  the  s t a r t  of the  crew workday 
070901 10 
MM #l TAPE STBY 20 7677 101 
07090200 
MM #2 TAPE OPER 78 7677 403 
0709021 0 
MM li2 TAPE STBY 20 7677 101 
07 100 100 
MDM OF1 1 
071 00200 
MDM OF1 2 
07100300 * 
MDM OF1 3 
On from pwr x f r  i n t  t o  EOM 
On fo r  1 min a t  the  s t a r t  of the  crew workday 
Same a s  07090110 
FUNCTION: 
Accept up t o  192 d i s c r e t e  measurements (5v o r  28~1, 
four  16 b i t  s e r i a l  d i g i t a l  measurements, and 352 
s i g n a l  conditioned analog measurements (0-5v). The 
analogs a r e  d ig i t i zed  and each measurement is clocked 
out t o  t he  OF1 PCMMU upon request.  
USAGE : 
A l l  on continuously throughout all missions. 
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
TASLE A-VI1 . -  DATA PROCESSING SUBSYSTEM 
- 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS r UN'ULLUI.I a uanu 
07 100400 
MDM OF1 4 FLT DECK 40 7677 101 
07 1 10200 
MDM O A I  -2 
07 1 10300 
MDM O A I  3 
07 120 
MDM LAUNCH FWD 
On from pwr x f r  i n t  t o  EOM 
FUNCTION: 
Accept up t o  192 d i s c r e t e  measurements (5v o r  2 8 ~ 1 ,  
and 352 s i g n a l  c ~ n d i t i o n e d  analog measurements (0-5v). 
The analogs a r e  d ig i t i zed  and each ~easurement  is 
clocked out  t o  t he  OF1 PCMMU upon request.  
USAGE : 
A l l  on continuously throughout a l l  missions ( s ee  
40360 1. 
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOM 
Gn from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Acts a s  a command decoder to  provide an i n t e r f a c e  be- 
tween the  LPS and/or GPCts and the  Orbi te r  con t ro l  pan- 
e l  switches t o  f a c i l i t a t e  ground checkout a c t i v i t i e s .  
USAGE : 
Used during ground checkout a c t i v i t i e s .  This compo- 
nent uses only GSE power. 
TABLE A-VI1.- DATA PROCESSING SUBSYSTEM 
E- NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
PJALYSIS USAGE : 
07 120000 
MDM LF - 1 (GSE) 54 7677 None Not used (GSE power) 
07130 













Acts a s  a command decoder t o  provide an i n t e r f a c e  be- 
tween t h e  LPS and/or GPC's and t h e  Orb i t e r  con t ro l  pan- 
e l  switches t o  f a c i l i t a t e  ground checkout a c t i v i t i e s .  
USAGE : 
Used during ground checkout a c t i v i t i e s .  This compo- 
nent  uses  only GSE power. 
ANALYSIS USAGE : 
Not used (GSE power) 
FUNCTION : 
Provides  an i n t e r f a c e  between GPC's and coma equipment, 
Payloads, CLW, a b o r t  advisory,  FCP, H20 Loop Pump, and 
Hyd Sys Pump. 
USAGE : 
A l l  on cont inuously throughout a l l  missions. 
ANALYSIS USAGE : 
On from pwr xfr i n t  t o  EOM 
Ch from pwr x f r  i n t  t o  EOM 
TABLE A-VI1.- DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
07150 
ENG INTRFC UNITS FUNCTION : 
Accept main engine commands from the  GPC1s and reformat 
them f o r  t r a n s f e r  t o  t he  corresponding SSME cont ro l -  
l e r s .  They a l s o  accept  da ta  from the  SSME c o n t r o l l e r s  
f o r  rou t ing  t o  t he  LPS, t h e  ops Recorders, and t h e  
S-Band FM telemetry system; and t o  the  GPC1s upon 
request .  
On from 2.0 h r s  prelaunch u n t i l  tile completion o f  SSME 
prope l lan t  dump (MECO plus  5 min). Turned of f  by t he  
crew a f t e r  i n se r t i on .  
ANALYSIS USAGE: 
07150100 
ENG INTRFC UN I 1  49 7677 103,401 On from pwr x f r  i n t  t o  OMS-2 p lus  20 min 
. 
07 150200 
ENG INTRFC UN #2 49 7677 103,401 On from pwr x f r  i n t  t o  OMS-2 p lu s  20 min 
07 150300 
ENG INTRFC UN #3 49 7677 103,491 
07160 
DATA BUS IS0 AMPS 
On from pwr x f r  i n t  t o  OMS-2 p lu s  20 min 
FUNCTION: 
I s o l a t e  and buf fe r  t he  i n t e r f a c e s  between t h e  GPC's 
and t he  LPS, and between the  GPC1s and the  SRB1s. 
Each ampl i f i e r  conta ins  two halves,  one powered by 
t he  GSE and one by t he  Orbi ter .  
TABLE A-VI1. -  DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) E%F BLOCKS FUNCTION & USAGE 
USAGE : 
SRB In t e r f ace  half - On from prelaunch u n t i l  deac t i -  
vated anytime a f t e r  SRB separa t ion  (powered through 
MEC switches - s e e  06030). GSE In t e r f ace  ha l f  - 
Powered by the  GSE during ground t e s t i n g  only, no t  
powered i n  f l i g h t .  
b 
@. 07160100 
?- DBIA #1 GSE-HI RATE 15 
I 
1: ? 071601 10 





DBIA #1 SRB-,XI RATE 15 
07160210 
DBIA C1 SRB STBY 
! 
ANALYSIS USAGE: 
7677 None Not used (GSE power) 
7677 None Not used (GSE power) 
7677 123 On from pwr x f r  i n t  u n t i l  2 min 5 sec a f t e r  l i f t - o f f  
1 1  7677 123,2 11,401 On from l i f t - o f f  p lu s  2 min 5 sec t o  OMS-2 cutof f  
p lu s  20 min 
1 
07 160300 
t DBIA 62 GSE-HI RATE 15 7677 None Not used (GSE power) 
, 
. I  
i G7160310 
i DBIA #2 GSE STBY 11 7677 None Not used (GSE power) 
i 
07 160400 
DBIA #2 SRB-HI RATE 
07 16041 0 
DBIA 12 SRB STBY 
15 7677 123 On from pwr x f r  in% u n t i l  2 min 5 sec a f t e r  l i f t - o f f  
1 1  7677 123,211,401 Same a s  07160210 
TABLE A-VI1 . -  DATA PROCESSING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
07500 
GPC CNTLR PWR SUP'S 
07500100 
GPC CNTLR 1 PS A 
07500200 
GPC CNTLR 1 PS B 
07500300 
GPC CNTLR 2 PS A 
FUNCTION : 
Control which of the GPC1s is physical ly se lec ted  
a s  t h e  Backup F l igh t  Control Computer and, a l s o ,  
provides EM1 f i l t e r i n g  f o r  the  "Haltn s i g n a l  from 
the  computer mode switch. 
USAGE : 
Each is on when its corresponding GPC is on any mode. 
The r e l a t i onsh ip  is a s  follows: 
GPC Control ler  
1 1 PSA 
2 2 PSA 
3 3 PSA 
4 1 PSB 
5 2 PSB 
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
STS-1 - On from pwr x f r  i n t  t o  EOM 
STS-2 - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 
OFT - On from pwr x f r  i n t  t o  EOM 
OPS - N/A 

P/L MAN & KITS I 3
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND K I T T E D  COMPONENTS SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) E F F  BLOCKS FUNCTION & USAGE 
08 120 












PSS-ORBIT ( D C )  
08 122 
PSS-ORBIT (AC)  
08 122000 
P S S - O R B I T  (AC)  
08130 
PAYLOAD 
7677 N o n e  
7677 N o n e  
500 7677 N o n e  
250 7677 N o n e  
ANALYSIS  USAGE: 
N o t  used (usage TBD) 
N o t  used (usage TBD) 
FUNCTION: TBD 
USAGE: TBD 
ANALYSIS  USAGE: 
N o t  used (usage TBD) 
FUNCTION: TBD 
USAGE: TBD 
ANALYSIS  USAGE: 
N o t  used (usage TBD) 
FUNCTICN: TBD 
USAGE: TBD 
ANALYSIS  USAGE.: 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
4- - 
I D  NO/ POWER ACTTVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLI KKS FUNC'2ION & USAGE 
--- - 
PAYLOAD ASCENT (AVGj 1000 7677 None Not used (usage TBD) 
08130(r10 
PAYLOAD ORBIT (AVG) 3000 7677 None 
08 130020 
PAYLOAD ORBIT (SL AV) 6731 7677 None 
08 140 
PAY ' AD-AUX POWER 
Not used (usage TBD) 
Not used (usage TBD) 
FUNCTION : TBD 
LJ 





ti PAYLOAD-AUX POWER A 200 7677 None 
F.'. 
08140200 
PAYLOAD AUX POWER B 200 7677 None 
08 160 




RH RMS - MOTORS 634 7600 None 
ANALYSIS USAGE : 
Not used (usage TBD) 
Not used (usage TBP) 
FUNCTION: 
Supplements the capab i l i t i e s  of the LH Manipulator 
(see 51010) t o  deploy, stow, and manipulate payloads. 
USAGE : 1 
Ins ta l led  only when required by a par t icular  payload. 
Only one of the manipulators may be ac t ive  a t  one 
time (see 51010). 
ANALYSIS USAGE: i 
Not used (usage TBD) 
TABLE A-V1II . -  PAPL,OAD MANAGEMENT AND KITTE? COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
RH R4S-ELECTRONICS 21 1 7600 None Not used (usage TBD) 
08160310 
Ei Pm-B/U ELECT 60 7600 None 
08170 
RH RMS POSITION MT3S 
08170100 
RH RES POSIT MTR 1 7 0 7600 435,437 
Not used (usage TBD) 
FUNCTION : 
Deploy the  k i tzed  manipulator arm from the  stowed 
t o  the  operat ing pos i t i on  (outboard) and r e tu rn  it 
t o  t he  stowed pos i t ion .  The 81 and X2 motors a r e  
redundant but  both a r e  used together .  
USAGE : 
I n s t a l l e d  when payload requirements d i c t a t e  a AH 
manipulator ( s ee  08160). A l l  on f o r  34 sec  t o  deploy 
the  manipulator following PLB doors opening; a l l  
on f o r  34 sec  t o  stow the  manipulator j u s t  p r i o r  
t o  PLB doors closing.  A s i n g l e  motor a t  each loca t ion  
can deploy, o r  stow, t he  manipulator i n  68 sec.  
Note: In genera l ,  the manipulator arm w i l l  be moved 
c l e a r  of t he  payload bay (i .e. t o  t h e  outboard 
pos i t i on )  regard less  of its planned usage. 
ANALYSIS USAGE : 
- 1 
OFT - N/A 
OBS - On f o r  34 see  a t  7 mlr? afker  the  PLB Doors 
open i n i t i a t i o n ;  on f o r  34 sec beginning 30 zec 
p r i o r  t o  PLB Doors c lose  i n i t i a t i o n  ( i f  ins ta l76d) .  
08 170200 
RH RMS POSIT MTR 2 70 7600 435,437 OFT - N/A 
TABLE A-V111.- PAYLOAD MANAGEMENT AND KITTED COMPONSNTS SUBSYSTEM 
- .. 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
OPS - Same as 08170100 
08 180 
RH MANIP PXTENTICN 
LATCH ACTUATORS FUNCTION : 
Operate the la tches  which re ta in  the manipulator 
ar'm t o  the deplo;.ment/retention mechanism during 
boost and entry. The #l  and #2 actuators are redun- 
dant, but both a r e  used together. 
08180100 
R MAN FWD RET LCH 1 60 7600 451,453 
USAGE : 
Ins ta l led  when payload requirements d ic ta te  a RH 
manipulator (see 08160). A 1 1  on fo r  7.5 sec t o  unlatch 
p r io r  t o  arm operation; a l l  on f o r  7.5 sec t o  la tch  
p r io r  t o  stowing. A s ingle  actuator can operate 
the la tch  i n  15 sec. 
ANALYSIS USAGE: 
OFT - N/A 
OPS - On f o r  8 sec t o  unlatch the manipulator arm 
i n  preparation fo r  operation; on for 8 sec to  l a t ch  
I the manipulator arm i n  preparation f o r  stoning 
( i f  ins ta l l ed )  1 
I ! 081 80200 
R MAN FWD RET LCH 2 60 7600 451,453 OFT - N/A 
08 180300 
R MAN M I D  IrET LCH 1 60 
OPS - Same a s  08180100 
7600 451,453 OFT - N/A 
OPS - same 3s o~1801oo 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM I 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
08 180400 
R MAN M I D  EET LCH 2 60 7600 451,453 
081 80500 
R MAN AFT RET LCH 1 60 7600 451,453 
08 180600 
? R MAN kF BET LCH 2 60 7600 451,453 5 
*. 
H 
VI 08 190 
RH FiMS & EVA CAMERAS 
08190100 
TV CAM BLW-RR?4S WRS 13 7600 451,453,455 
OFT - N/A 
OPS - Same as 38180100 
OFT - N/A 
OPS - Same as 08180100 
OFT - N/A 
OPS - Same a s  08180100 
FUNCTION : 1 
Provides the  capab i l i t y  t o  monitor and t r a n e i i t  TV 
of  payload bay a c t i v i t i e s .  This camera is ~llounted 
on the  RH Manipulator. For add i t i ona l  discussion 
see  02040. 
USAGE : ! I 
I n s t a l l e d  when payload requirements d i c t a t e  a RH k n i -  
pu l a to r  ( s ee  08160). Used i n  conjunction with t he  RH 
Manipulator t o  monitor payload har.dling, EVA'S, e t c .  
ANALYSIS USAGE: 
OFT - N/k 
OPS - On during any scheduled manipulator operat ions 
o r  payload operat ions ( i f  i n s t a l l e d )  
TABLE A - Y I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS 
; 
FUNCTION & USAGE 
08190200 
TV CAM B&W-RRMS ELB 13 7600 451,453,455 OFT - N/A 
oPS - Same a s  08190100 
08191 
RH RMS/EVA CAMERA 
LENS ASSEMBLIES 
?- 
OFT - N/A 
OPS - On during any scheduled EVA 
FUNCTION: 
3 Provides t he  c a p a b i l i t y  t o  a d j u s t  zoom, focus,  and . 
H 
!-' iris on t he  B&W TV cameras. 
m 
USAGE : 
Some power is requi red  t o  maintain the  BLW l e n s  u n i t  
i n  a standby condi t ion .  The o t h e r  B&W l en s  assembly 
motors a r e  used a s  required during BLW camera opera- 
t i o n  t o  a d j u s t  zoom, focus,  o r  iris. The co lo r  wheel 
motor on t he  co lo r  camera l e n s  assembly opera tes  I 
cont inuously when t h e  camera is on. The power con- 
sumed by t h i s  motor is Pepresented by t he  standby 
mode. 
08191100 
B&W CAM LNS RRMS-SBY 1 
08191110 




OFT - N/A 
oPS - Not used (low power) 
Not used - Usage accounted f o r  by motor f 3  
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND _UTTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
08191 120 
BLW CAM LN RRMS-2MT 6 7600 None Not used - Usage accounted f o r  by motor #3  
08191130 
B&W CAM LN RRMS-3MT 8 7600 451,453,455 OFT - N/A 
OPS - On durlng any scheduled manipulator opesa t ions  
o r  payload opera t ions  ( i f  i n s t a l l e d )  except a t  
a 10% usag5 ?actor 
08191200 










BLW CAM LN RRMS-2MT 6 7600 None 
OFT - IJ/A 
OPS - Not used (low power) 
Not used - Usage accounted f o r  by motor 13 
Not used - Usage accounted f o r  by motor 13 
08191230 
B&W CAM LN RRMS-3MT 8 7600 451,453,455 OFT - N/A 
OPS - On during any scheduled manipulator opera t ions  
o r  payload opera t ions  ( i f  i n s t a l l e d )  except a t  
a 10% usage f a c t o r  
08191300 
TV CAM EVA CL LN-SBY 5 7600 417 OFT - N/A 
08191310 
TV CAM EVA CL LI4-1MT 8 7600 None 
OPS - On concurrent ly with camera 08190300 
Not used - Usage accounted f o r  by motor 83 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
TV CAM EVA CL LN-2MT 11 7600 None Not used - Usage accounted fo r  by motor #3 
08191330 
TV CAM EVA CL LN-3MT 13 7600 417 
08200 
PAN TILT ASSY-RH RMS 
08200000 
PAN TLT ASY-RRMS SBY 1 7600 None 
082000 10 
P-AN TLT ASY RRMS-1MT 3 7600 None 
38200020 
PAN TLT ASY RRMS-2MT 6 7600 451,453,455 
OFT - N/A 
OPS - On d i i r - i?~  any scheduled EVA1s except a t  a 10% 
usage fac tor .  
FUNCTION : 
Provides t he  capab i l i t y  f o r  t h e  gl*o?:,ld crew t o  remotely 
con t ro l  pan and tilt of  the  BLW TIr c '  ?eras  on the  
r i g h t  hand RMS. 
USAGE : 
I n s t a l l e d  when payload require men:^ d i c t a t e  a RH 
Manipulator ( s ee  081 60 1. Automatically powered when- 
ever  assoc ia ted  camera is on. It is estimated t h a t  
peak power w i l l  be required approximately 20% o f  
the  time (while dr iving)  and nominal power w i l l  be 
required about 80% of the  time. Used i n  conjunction 
with t he  RH Manipulator t o  monitor payload handling. 
ANALYSIS USAGE: 
OFT - N/A 
OPS - Not used (low power) 
Not used - Usage accounted f o r  by motor f 2  
On concurrent ly with camera 08190100 except a t  a 
































































































































































































































































TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT EESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
08230 





? ANALYSIS USAGE: 
I 082301 00 
k COMSEC UNIT #3-PSS 25 7677 None Not used (usage TBD) 
082301 10 









o COMSEC UN i/4(PSS)-STB 2 7677 None 
08240 
MDM PF 3 KIT 
08240000 
MDM PF 3 K I T  
08250 
OMS PBK CNTLS 
58 7677 None 
Not used (usage TBD) 
Not used (usage TBD) 




Not used (usage TED) 
FUNCTION: 
Control OMS PBK valves and hea ters .  The un i t  contains 
e l e ~ t r o n i c s  fo r  t h r ee  increments of hea t e r s ,  bu t  
only the number of  increments being car r ied  w i l l  
funct ion ( s e e  08251 1. 
USAGE : 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Duty cyc les  w i l l  be the  same a s  t he  thermosta t ica l ly  
cont ro l led  PBK h e a t e r s ,  with t he  quiescent  power 
being on t he  remainder of t he  time ( see  08510) . 
ANALYSIS USAGE : 
08250100 
OMS PBK CNT A I N C R  3 216 7600 600 s e r i e s  OFT - N/A 




OMS PBK CNT 3 INCR 3 216 7600 None 
08250310 
OMS PBK CT A 13-QUES 20 7600 101 
082504 10 
OMS PBK CT B 13-QUES 20 7600 None 
Not used (redundant equipment) 
OFT - N/A 
OPS - On from pwr x f r  i n t  t o  EOM, i f  t h r ee  OMS k i t s  
a r e  i n s t a l l e d  
Not used (redundant equipment) 
08250510 
OMS BBK CNT A INCR 2 170 7600 600 s e r i e s  OFT - N/A 
08250610 
0% PBK CNT B INCR 2 170 7600 None 
1 
! 082507 10 
0% PBK CT A 12-QUES 1 6 7600 101 
OPS - Same a s  08510110, s ee  appendix B t a b l e s  
Not used (redundant equipment) 
OFT - N/A 
OPS - On from Pwr x f r  i n t  t o  EOM, i f  two OMS k i t s  
are i n s t a l l e d  
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ 
EQUIPMENT DESCRIPTION 
OMS PBK CT B 12-QUES 
082509 10 
OMS PBK CNT A INCRl 
0825 1 
OMS PBK CNTLS 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION & USAGE 
16 7600 None Not used (redundant equipment) 
131 7600 600 s e r i e s  OFT - N I A  
08251 110 
OMS PBK CNT B INCR1 131 7600 None 
08251310 
OMS PBK CT B 11-QUES 12 
08251410 
OMS PBK HE V CNT-OPR 4 
7600 None 
7600 None 
OPS - Same a s  08510100, see appendix B t a b l e s  
Conteal: OMS PBK valves and hea ters .  The un i t  contains 
e l ec t ron ic s  f o r  th ree  increments of hea t e r s ,  bu t  
only the number of increments being car r ied  w i l l  
func t io?~ ( see  08250 . 
USAGE : 
Duty cycles  w i l l  be the  same a s  the  valves and thermo- 
s t a t i c a l l y  coc t ro l led  PBK hea ters ,  with the quiescent  
power being on the  remainder of t he  time ( see  08260, 
08270, 08300, 08310, 08320, and 08510). 
ANALYSIS USAGE : 
Not used (redundant equipment) 
OFT - N/A 
OPS - On from pwr x f r  i n t  to  EOM, i f  one OMS k i t  
is i n s t a l l e d  
Not used (redundant equipment) 
Not used 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
08251510 
OMS PBK HE V CT-QUES 
08251610 
OMS PBK AC V CNT-OPR 
08251710 
OMS PBK AC V CT-QUES 
08260 
VAP IS0 VLVS PBK 
1 7600 None OFT - N/A 
OPS - Not used (very low power) 
3 7600 None Not used 
2 7600 101 OFT - N/A 
OPS - On from pwr x f r  i n t  t o  EOM, i f  one, two, o r  
t h r e e  OMS k i t s  a r e  i n s t a l l e d  
FUNCTION : 
Allow He flow t o  pressur ize  t h e  PBK oxid izer  tank 
during OMS burns, and prevent propel lant  vapor rzxing 
i n  t he  upstream system should propel lant  migration 
occur through the check valves,  between OMS burns. 
They a r e  normal.ly closed solenoid valves, located 
downstream of t he  pressure equal iza t ion  l i n e  i n  the  
oxid izer  pressur iza t ion  leg.. They a r e  opened by 
the  "engine on" s i g n a l  from the GPC when the  OMS 
k i t  is se lec ted  f o r  propel lan t  feed, with manual 
over r ide  capab i l i t y  t o  e i t h e r  open or  c lose .  The 
valves a r e  p a r a l l e l  but both a r e  powered during OMS 
burns when t h e  OMS k i t  is se lec ted  f o r  propel lant  
feed . 
USAGE : 
I n s t a l l e d  when payload requirements d i c t a t e  an OMS 
k i t .  Both valves a r e  powered (open) f o r  the f u l l  
durat ion of  each OMS burn when the  k i t  is se lec ted  
TABLE A - V I 1 I . -  PAYLOAD MMAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPYSNT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGZ , 
f o r  pnopellant feed (momentary power). The required 
ac tua t ion  time i s  approximately 500 m s .  
08260100 
VAPOR IS0 VLV I 1  PBK 51 
08260200 
VAPOR IS0 VLV #2 PBK 51 
08270 




HE IS0 VLV /I1 PBK 73 7600 None 
08270200 
HE IS0 VLV t 2  PBK 7 3 7600 None 
ANALYSIS USAGE : 
 NO^ used (momentary power) 
Not used (momentary power) 
FUNCTION: 
Allow He flow t o  t h e  PBK pressur iza t ion  system during 
OMS burns and i s o l a t e  t he  He tank from the  two regu- 
l a t o r  l egs  of  the  pressur iza t ion  system during non- 
t h rus t i ng  periods.  They a r e  normally closed solenoid 
valves,  opened by the  'engine on" s igna l  from t h e  
GPC wher. the  0?! kit i s  se lec ted  f o r  propel lant  feed, 
with manual overrifie e i t h e r  open o r  closed.  Both 
a r e  powered during OMS burns when the  OMS k i t  is 
se lec ted  f o r  propel lan t  feed. 
USAGE : 
I n s t a l l e d  when payload requirements d i c t a t e  an OK5 
k i t .  Both valves a r e  powered (open) f o r  the  f u l l  
durat ion of each OMS burn when t h e  k i t  is  se lec ted  
f o r  propel lan t  feed !?omentary power;. The required 
ac tua t ion  time is  approximately 500 m s .  
ANALYSIS USAGE: 
Not used (momenta~y power) 
Not used (momentary power) 
f 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED CON'VNENTS SUBSYSTEM i 
ID NO/ POWER iCTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
08280 
RIGHT MIDBODY PYRO- 
TECHNIC CONTROLLER . 
082800fl0 
RH M b E J E T  CNTL ASY 70 
08290 
QUANTITY GAGES - PBK 
7677 None 
FUNCTION: 
Operate i n  con junc t ion  with  t h e  GPC1s t o  c o n t r o l  
t h e  pyro techn ic  dev ices  used t o  j e t t i s o n  payload 
bay equipment,  i n  t h e  even t  o f  a contingency. A 
j e t t i s o n  c a p a b i l i t y  is provided f o r  a l l  equipment 
which could p rec lude  t h e  c los i i lg  o f  t h e  PBL doors  
( e . g .  manipu la to r s ,  docking r i n g ,  e t c . ) .  There is 
one b a s e l i n e  c o n t r o l l e r  ( s e e  060201, but  two eddi-  
t i o n a l  c o n t r o l l e r s  may be i n s t a l l e d ,  i n  t h e  midbody 
a r e a ,  IP necessary t o  extend t h e  j e t t i s o n  c a p a b i l i t y .  
USAGE : 
I n s t a l l e d  when payloads r e q u i r e  a d d i t i o n a l  j e t t i s o n  
c a p a b i l i t y .  On dur ing  c o n t i ~ ~ e n c i e s  which r e q u i r e  
PLB equipment t o  Le j e t t i s o n e d .  
ANALYSIS USAGE: 
Not used (cont ingency equipment) 
FUNCTION : 
Sense t h e  q u a n t i t y  remaining i n  each of  t h e  PBK 
p r o p e l l a n t  t anks .  The s i g n a l s  a r e  used f o r  crew 
d i s p l a y  and f o r  a tank d e ~ l e t i o n  i n d i c a t i o n  t o  t h e  
GPC . These are capac i t ance  probes .  
USAGE : 
I n s t a l l e d  when payload requirements  d i c t a t e  an OMS 
k i t .  
TABLE A - V I I 1 . -  PP-YLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) ZFF BLOCKS FUNCTION & USAGE 
-. .- - 
Operate Mode - On f o r  t he  f u l l  durat ion of each OMS 
burn. 
I d l e  Mode - On continuously throughout; the mission 
except when i n  operate .  
08290000 








V POS INDS PBK 
08300100(4) 
VL PS I N D  PBK HE&VAP 
08300200(8) 
VL PS IND PBK TK IS0 
08310 
OX TK IS0 VLVS PBK 
ANALYSIS USAGE : 
7600 None 
7600 101 
OFT - N / A  
OPS - On f o r  t he  f u l l  dura t ion  of  each OMS burn ( i f  
i n s t a l l e d )  
OPS - On from pwr x f r  t o  EOM except when i n  the  operate  




Not used (usage TBD) 
OFT - N/A 
OPS - A l l  on from pwr x f r  i n t  t o  EOM ( i f  i n s t a l l e d )  
FUNCTION : 




















































































































































































TABLE A - V I I 1 . -  PAYLOAD WAGEMENT AM KITTED COMPONENTS SUBSYSTEM 
I D  NO/ PO-GR ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
k i t .  Normally closed,  opened f o r  OMS k i t  p ropel lan t  
usage (momentary power). The required ac tua t ion  
f ime is 500 m s .  
08320100 
FU TK IS0 VLV A1 PBK 73 7600 None 
08320200 
FU -TK IS0 VLV A2 PBK 73 7600 None 
08320300 
FU TK IS0 VLV B1 PIX 73 7600 None 
08320400 
FU TK IS0 VLV 82 PBK 73 7600 None 
08440 
VAC-ION POWER SUPPLIES 
08440100 
02 $14 VAC-ION P!4R SUP 3 
08440200 




Not used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
Not used (momentary pqwer) 
FUNCTION : 
Power pumps t h a t  p u l l  a vacuum between the  inner  
and outer  cryo tank s h e l l s  t o  ve r i fy  t h e  i n t e g r i t y  
of  the tank annulus. 
USAGE : 
On only during ground support a c t i v i t i e s  ( t h e r e  a r e  
no cockpit  con t ro l s ) .  
ANALYSIS USAGE: 
Not used (GSE equipment) 
Not used (GSE equipment) 
TABLE A - V I I I  .- PAYLOAD MANAGEMENT AND KITTED COIPONEMTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION [WATTS) EFF BLOCKS FUNCTION & USAGE 
TANK SIG COND QTf FUNCTION : 
Honitor  cryogenics  t ank  q u a n t i t y  remaining, i n  





02 TNK4 S I G  COND Q n  2 7617 101 
08450200 
H2 'INK4 SIG COND QTY 2 7617 101 
08460 
H202 CRY0 CONTROL 
ASSEMI3 WES 
I n s t a l l e d  on STS-3 and subsequent f l i g h t s  when pay- 
Load reqnirements  d i c t a t e  a 4 th  tank set. On con- 
t inuous ly  throughout a l l  missions when i n s  t a l l  ed. 
ANALYSIS USAGE: 
OPS - On frm pwr x f r  i n t  t o  EOM 
OPS - On f r m  p-m x f r  i n t  t o  EOd 
Control  t h e  cryogenic  h e a t e r s  based on tank  p r e s s u r e  
swi tches .  The assemblies  con ta in  c i r c u i t r y  toc- 02 
h e a t e r  p r o t e c t i v e  devices  and f o r  h e a t e r  "on" t a l k -  
backs. !here i s  one assembly per H2/02 tank set. 
Assemblies I and 2 are in te rconnec ted  i n  such a 
manner t h a t  both 02 h e a t e r s  opera te  i n  unison and 
bo th  H2 h e a t e r s  o p e r a t e  i n  unison. The t h i r d ,  and 
TABLE A-VII1.- PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 








H202 CRYO ASY4A-QUES 12 
08460300 
H202 CRYO ASY4A-H2CY 7 
a l l  a d d i t i o n a l  cry0 tank assemblies ,  w i l l  opera te  
independent ly .  See 06180, 06181, and 06132 f o r  non- 
k i t t e d  assemblies .  
USAGE : 
I n s t a l l e d  on SZS-3 and subsequent f l i g h t s  when pay- 
load  requirements d i c t a t e  a 4 t h  tank set. Operates  
cont inuously at  t h e  qu iescen t  power l e v e l  when I 
i n s t a l l e d .  The c y c l i c  power l e v e l  is an incremental  
i n c r e a s e  t o  t h i s  l e v e l ,  t h e  duty c y c l e  of which is 
a f u n c t i o n  of cry0 h e a t e r  opera t ion .  See 08650,08660 
and appendix 9. 
ANALYSIS USAGE: 
OPS - On from pur xfr i n t  t o  EOM 
OPS - On from pwr x f r  i n t  t o  EOM 
OPS - Cycles concur ren t ly  wi th  c ryo  H2 tank 4 h e a t e r  A. 
See 08660100 and appendix B. 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
-- - 
08460400 
H202 CRY0 ASY4B-H2CY 7 7617 497 STS-1 - N / A  
OPS - Cycles concur ren t ly  wi th  t h e  c ryo  H2 tank 4 
h e a t e r  B. See 08660200 and appendix B. 
08460500 
H202 CRYO ASY4A-02CY 25 
h, 
P 08460600 
H202 CRYO ASY4B-02CY 25 
08510 
OMS PLB HTRS (KIT) 
OPS - Cycles concur ren t ly  wi th  t h e  c ryo  02 tanlc 4 
A1 and A2 h e a t e r s .  See 08650100, 08650200 and 
appendix B. 
OPS - Cycles  concur ren t ly  wi th  t h e  cryo 02 tank 4 
I31 and B2 h e a t e r s .  See 08650300, 08650400 and 
and appendix B. 
FUNCTION : 
Maintain t h e  OMS PLB k i t s  above 40 aeg F. The A 
and B h e a t e r s  are redundant.  
USAGE : 
I n s t a l l e d  when payload requirements  d i c t a t e  one o r  
more OMS k i t s .  Each k i t  increment  provides  a n  
a d d i t i o n a l  c a p a b i l i t y  of  approximately 500 f p s  d e l t a  
v e l o c i t y .  When i n s t a l l e d ,  t h e  h e a t e r s  are thermo- 
s t a t i c a l l y  c o n t r o l l e d ,  t h e i r  d u t y  c y c l e s  being a 
: I 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
. . 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
I funct ion of a t t i t u d e  and beta angle.  
08510100 
OMS PBK HTR A I N C R  1 
08510110 
OMS PBK HTR A I N C R  2 
08510120 
OM PBK HTR A INCR 3 
08510200 
OMS PBK HTR B INCR 1 
ANALYSIS USAGE : 
1700 7600 600 s e r i e s  OFT - N / A  
3PS - See appendix B hea ter  t ab l e s  
220 0 7600 600 s e r i e s  OFT - N/A 
OPS - See appendix B hea t e r  t a b l e s  
2600 7600 600 s e r i e s  0.57' - N/A 
OPS - See appendix B hea t e r  t ab l e s  
1700 7600 None 
085 102 10 
OMS PBK HTR 9 INCR 2 2200 7600 None 
OFT - N / A  
OPS - Not used (redundant equipment) 
OFT - N/A 
OPS - Not used (redundant equipment) 
I 085 10220 
OMS PBK HTR B LVCR 3 2600 7600 None 
1 08520 
OMS PBK XFER LN HTRS 
OFT - N/A 
OPS - Not used (redundant equipment) 
FUNCTION : 
Maintain the  l i n e s  from the  Payload Bay k i t  t o  the 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUITMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Transfer  Lines above 40 deg F. The A and B hea t e r s  
a r e  redundant. Once i n s t a l l e d ,  post-OFT, t he  hea t e r s  
and l i n e s  remain regardless  of OMS k i t  requirements. 
USAGE : 
Thermosta?Lcally cont ro l led ,  duty cycle is a function 
of a t t i t u d e  and be ta  angle.  
ANALYSIS USAGE : 
085201 00 
PBK XFER FU LN HTR A 25 
08520200 
PBK XFER FU LN HTR B 25 
08520300 
PBK XFER OX LN HTR A 25 
08520400 
PBK XFER OX LN HTR B 25 
08530 
OiS PBK XFER BLKHD HTRS 
7600 Asc, OFT - N / A  
600 s e r i e s  
OPS - See appendix B hea t e r  t ab l e s  
7600 None Not used (redundant usage) 
7600 ASC, OFT - N / A  
600 s e r i e s  
OPS - See appendix B heater. t ab l e s  
7600 None Not used (redundant usage) 
FUNCTION: TBD 
USAGE : 
Tnermostatically cont ro l led ,  duty cycle is a flinction 
of a t t i t u d e  and be ta  angle.  
ANALYSIS USAGE : 
08530100 
PBK XFER FUBKD HTR A 25 7600 Asc, OFT - N/A 
TABLE A - V I I I  .- PAYLOAD MANAGEMENT AND KITTED CC\MPONENTS SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRITTION (WATTS) EFF B i O  CKS FUNCTION & USAGE 
600 s e r i e s  
OPS - See appendix B hea ter  t a b l e s  
08530200 
PBK XFER FUBKD HTR B 25 7600 None Not used (redundant usage) 
08530300 
PBK XFER OXBKD HTR A 25 7600 Asc, OFT - N / A  
600 s e r i e s  
OPS - See appendix B hea ter  t a b l e s  
08530400 
PBK XFER OXBKD HTA B 25 7600 None 
08540 
TV CAM HTR RH RMS 
08540100 
TV CAM HT-RRMS k ! !  14 
Not used (redundant usage) 
FUNCTION : 
Provide thermal pro tec t ion  f o r  the RH Manipulator 
TV Camera. 
USAGE : 
In s t a l l ed  when payload requirements d i c t a t e  a RH 
manipulator ( s ee  08160). When i n s t a l l e d ,  the hea ters  
a r e  thermostati .cally cont ro l led ,  t h e i r  duty cyc l e s  
being a funct ion of a t t i t u d e  and beta angle. 
Note: In  genera l ,  the  hea ter  w i l l  be on a t  some 
duty cyc le  when the  camera is o f f .  It is 
estimated tha t  one watt of heat ing w i l l  be 
required Tor each watt of  operat ing power. 
ANALYSIS USAGE : 
7600 600 s e r i e s  OFT - N/A 














































































































































































































































































































































































TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQG'IPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
a t  t h e  s t a r t  of  a l l  miss ions .  
USAGE : 
08650100 
02 TANK4 HEATER A1 214 7617 491 
08650200 
02 TANK4 HEATER A2 218 7517 491 
I n s t a l l e d  on STS-3 and subsequ~:nt f l i g h t s  when pay- 
l o a d  requirements  d i c t a t e  a f o u r t h  tank s e t .  Hea te r s  
a r e  d i s a b l e d  u n t i l  approximately  MECO + 5 min. The 
A h e a t e r s  i n  a 1 1  tank s e t s  a r e  then  enabled,  wi th  
t a n k  sets 3 and 4 o p e r a t i n g  t o g e t h e r .  The A h e a t e r s  
i n  t anks  3 and 4 o p e r a t e  c o r ~ t i n u o u s l y  u n t i l  t ank  
s e t  3 o r  h reaches  i ts  upper l i m i t ,  a t  which time 
c y c l i c  o p r a t i o n  begins., L a t e r  t h e  B h e a t e r s  i n  each 
tank set a r e  enabled t o  o p e r a t e  wi th  t h e  fi h e a t e r s .  
A t  approximately  50% oxygen q u a n t i t y  remaining, t h e  
B h e a t e r s  i n  each tank s e t  w i l l  be d i sab led  by t h e  
crew. Th is  has  no e f f e c t  on t o t a l  h e a t e r  energy 
r e q u i r e d .  A t  approximately  10% oxygen remaining 
t h e  A h e a t e r s  are d i s a b l e d .  I n  g e n e r a l ,  t h e  enabled 
b e a t e r  duty  c y c l e s  are a f u n c t i o n  of  t h e  average  
powar l e v e l  and oxygen q u a n t i t y  remaining. 
Note: Each h e a t e r  c y c l e  \d.Li  correspona wi th  a power 
l e v e l  i n c r e a s e  o f  11202 Cryogenic Control  
Assembly 4 ( s e e  284601. 
ANALYSIS USAGE: 
OPS - See appendix B-XVI. 
77FM2 
TABLE A - V I I I  .- PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION ( WATTS) EFF BLOCKS FUNCTION & USAGE 
OPS - See appendix B-XVI. 
08650300 
02 TANK4 HEATER B1 213 
08660 
H2 TANK4 HEATERS 
OPS - See appendix B-XVI. 
STS-1 - N/A 
OPS - See appendix B-XVI. 
FUNCTION : 
Maintain p r e s s u r e  i n  cryogenic  hydrogen tank 4 between 
220 and 240 p s i a .  When t h e  p ressure  l e v e l s  i n  both 
hydrogen tanks 3 and 4 f a l l  below 220 p s i a ,  t h e  enabled 
h e a t e r s  a r e  turned on. When t h e  p ressure  l e v e l  rises 
t o  240 p s i a  i n  e i t h e r  tank 3 o r  4, t h e  enabled h e a t e r s  
a r e  turned o f f .  Ihe t ank  4 h e a t e r s  a r e  cycled by 
H202 Cryogenic Control  Assembly 4 ( s e e  08460). 
Note: There is  no c a p a b i l i t y  t o  off-load cryogenics .  
Therefore,  a l l  i n s t a l l e d  tanks w i l l  be f u l l  
a t  t h e  s t a r t  of a l l  miss ions .  
USAGE : 
I n s t a l l e d  on STS-3 and subsequent f l i g h t s  when payload 
requi-ements d i c t a t e  a 4 th  tank set. Heaters a r e  
d i sab led  u n t i l  approxj-mately I.lECO + 5 min. The A 
TABLE A - V I 1 I . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
08660 100 
H2 TANK4 HEATER A 3 6 
08660200 
H2 TANK4 HEATER B 9 9 ' 7617 497 
08700 
RH MANIP HEATERS 
SYS ill 
h e a t e r s  i n  a l l  tank s e t s  are then enabled, wi th  tank 
sets 3 and 4 opera t ing  toge ther .  The A h e a t e r s  i n  
t a n k s  3 and 4 o p e r a t e  cont inuously u n t i l  tank set 
3 o r  4 reaches  its upper l i m i t ,  a t  which time c y c l i c  
opera t ion  begins.  La te r  t h e  B h e a t e r s  i n  each tank 
set a r e  enabled t o  o p e ~ a t e  with t h e  A h e a t e r s .  A t  
approximately 50% hydrogen q u a n t i t y  remaining, t h e  
B h e a t e r s  i n  each tank set w i l l  be d i sab led  by t h e  
crew. This  has no e f f e c t  on t o t a l  h e a t e r  energy 
requ i red .  A t  approximately 10% hydrogen remaining, 
t h e  A h e a t e r s  are d i sab led .  I n  genera l ,  t h e  enabled 
h e a t e r  duty c y c l e s  a r e  a func t ion  of  t h e  average 
power l e v e l  and hydrogen q u a n t i t y  remaining. 
Note: Each h e a t e r  c y c l e  w i l l  correspond with  a power 
l e v e l  i n c r e a s e  o f  HZ02 Cryogenics Control 
Assembly 4 ( see 08460). 
ANALYSlS USAGE: 
STS-2 - N / A  
OPS - See appendix B - X V I .  
OPS - See appendix B - X V I .  
FUNCTIOE' r 
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TABLE A - V I I I  . - PAYLOAD MANAGEMENT AND KITTED COW ONENTS SUBSYSmM 
I D  NO/ POWER ACTIVITY 











RRW SHDR PED HTR-1 36 
08700200 
RRMS SHDR YW LD HT-1 27 
08700300 
RRMS SHDR PH TO HT-1 19 
08700400 
RRW SHDR EL TR HT-1 56 
Provide thermal pro tec t ion  f o r  t he  RH RMS arm 
e l ec t ron ic s .  
USAGE : 
I n s t a l l e d  when payload requirements d i c t a t e  a RH 
manipulator ( see  08160). When i n s t a l l e d ,  the  hea ters  
a r e  thermosta t ica l ly  cont ro l led ,  t h e i r  duty cyc les  
being a funct ion of a t t i t u d e  and beta angle. Both 
a r e  enabled when the  PLB Doors a r e  open. 
Note: The expected worst case thermal environment 
w i l l  r e s u l t  i n  a duty cycle of approximately 
50% on both hea ters .  
ANALYSIS USAGE : 
7600 600 s e r i e s  OFT - N/A 
OPS - See appendix B hea ter  t a b l e s  
7600 600 s e r i e s  OFT - N/A 
OPS - See appendix B hea ter  t a b l e s  
7600 600 s e r i e s  OFT - N/A 
OPS - See appendix B hea t e r  t ab l e s  
7600 600 s e r i e s  OFT - N/A 
OPS - See appendix B hea ter  t a b l e s  
TMLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
fD NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION 8 TJSAGE 
RRm ELB PH TOR HT-1 31 7600 600 se r i e s  OFT - N / A  
OPS - See appendix B heater t ab les  
08700600 
RRMS ELB EL TR HRT-1 56 7600 600 se r i e s  OFT - N / A  
OPS - See appendix B heater tables  
08700700 










RRMS WR YW TOR HTR-1 
0870 1 
RH MANIP HEATERS 
SYS 111 
OPS - See appendix B heater tables  
24 7600 600 se r i e s  OFT - N / A  
OPS - See appendix B heater tables  
14 7600 $0 s e r i e s  OFT - N/A 
OPS - See appendix B heater tables  
FUNCTION : 
Provide thermal protection f o r  the  RH RMS arm 
elect ronics .  
USAGE : 
Ins ta l l ed  when payload requirements d ic ta te  a RH 
manipulstor (see 08160). When ins ta l l ed ,  the heaters 
a r e  thermostatically controlled,  the i r  duty cycles 
being a function of a t t i tude  and beta angle. Both 

TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND K I T T E D  COMPONENTS SUBSYSTEM 
- 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS)  E F F  BLOCKS F UNCTION & USAGE 
08710100 
RRMS SHDR P E D  HTR-2 
0871 0200 
RRVS SHDR YW L D  HT-2 
087 10400 
RRMS SHDR E L  T R  HT-2 
manipulator  ( s e e  08160). When i n s t a l l e d ,  t h e  h e a t e r s  
a r e  t h e r m o s t a t c c a l l y  c o n t r o l l e d ,  t h e i r  duty  c y c l e s  
be ing  a functirin o f  a t t i t u d e  and b e t a  angle .  Both 
a r e  enabled when t h e  P L B  doors  are open. 
Note: The expected worst  c a s e  thermal  environment 
w i l l  r e s u l t  i n  a duty c y c l e  of  approximately 
50% on both h e a t e r s  
A N A L Y S I S  USAGE : 
36 7600 600 s e r i e s  O F T  - N/A 
O P S  - See appendix B h e a t e r  t a b l e s  
27 7600 600 s e r i e s  O F T  - N/A 
O P S  - See appendix B h e a t e r  t a b l e s  
19 7600 600 s e r i e s  SFT - N/A 
O P S  - See appendix B h e a t e r  t a b l e s  
7600 600 s e r i e s  OFT - N/A 
O P S  - See appendix B h e a t e r  t a b l e s  
087 10500 
RRMS E L B  P H  TOR HT-2 31 7600 600 s e r i e s  O F T  - N/A 
O P S  - See appendix B h e a t e r  t a b f e s  
087 10600 
RRMS E L B  E L  T R  HTR-2 56 7b00 600 s e r i e s  O F T  - N/A 
TABLE A - V I I 1 . -  PAYLOAD MANAGEMENT AND KITTED COMPONENTS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OPS - See appendix B h e a t e r  t a b l e s  
0871 0700 
RRMS WR FWD TR HTR-2 86 
087 10800 
RRMS WR PH TOR HTR-2 24 
I 
3 087 10900 
I H 
H RRIG WR YW TOR ART-2 14 
0871 1 
RH MANIP HEATERS 
SYS /I2 
7600 600 s e r i e s  
7600 600 s e r i e s  
7600 600 s e r i e s  
OFT - N/A 
OPS - See appendix B h e a t e r  t a b l e s  
OFT - N / A  
OPS - See appendix B h e a t e r  t a b l e s  
OFT - N/A 
OPS - See appendix i3 h e a t e r  t a b l e s  
FUNCTION : 
Provide redundant thermal  p r o t e c t i o n  f o r  t h e  RH RMS 
arm e l e c t r o n i c s  
USAGE : 
I n s t a l l e d  when payload requirements  d i c t a t e  a RH 
manipulator  ( s e e  08160). When i n s t a l l e d  t h e  h e a t e r s  
a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d ,  t h e i r  duty c y c l e s  
being a f u n c t i o n  of a t t i t u d e  and b e t a  angle .  Both 
a r e  enabled when t h e  PLB doors  are open. 
Note: The expected worst c a s e  thermal  environment 
w i l l  r e s u l t  i n  a duty c y c l e  of approximately 
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TABLE A-1X.- SOLID ROCKET KXXYI'ER SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
16010 
SRB MDM'S FUNCTION: 
f6010100 
MDM #I  LH SRB 
16010300 
iMDM 1/1 RH SRB 
16010400 
MDM 62 RH SRB 
Mult iplex t h e  SRB sensor  d a t a  requ i red  by t h e  O r b i t e r  
and demult iplex commands/interrogations d i r e c t e d  t o  
t h e  SRB from t h e  O r b i t e r .  The MDM1s t r ansmi t  and 
r e c e i v e  through a p a i r  of independent d a t a  buses,  
and a r e  redundant f o r  each LH and RH SRB. 
USAGE : 
On from pre-power t r a n s f e r  i n t e r n a l  u n t i l  ET/SRB 
s e p a r a t i o n .  
Note: ET/SRB s e p a r a t i o n  sequence is i n i t i a t e d  a f t e r  
two of t h r e e  head-end chamber p ressure  t rans -  
ducers  on both SRMIS t a i l - o f f  t o  50 p s i a ,  o r  
l e s s .  
ANALYSIS USAGE: 
On from pwr x f r  i n t  u n t i l  SRB s e p  
Note: Exact o f f  time is L/O + 2 min 4 sec .  
On from pwr x f r  i n t  u n t i l  SRB s e p  
Note: Exact o f f  time is i / O  + 2 min 4 s e c .  
On from pwr x f r  i n t  u n t i l  SRB s e p  
Note: Exact o f f  t ime is L/O + 2 min 4 sec .  
On from pwr x f r  i n t  u n t i l  SRB s e p  
TASLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
16030 
SRB RATE GYRO 
ASSEMBLIES 
16030100 
RGA 111 LH SRB (RUN) 18 7677 203 
:6030110 
RGA 111 LH SRB (SPIN) 28 7677 None 
16030200 
RGA !I2 LH SRB (RUN) 18 7677 203 
13030210 
RGA J62 LH SRB (SPIN) 28 7677 None 
;030300 
RGA /I3 LH SRB (RUN) 18 7677 203 
Note: Exact time is L/O c 2 min 4 sec .  
FUNCTION: 
Provide angular r a t e  information from the  SREif S. 
This information describes the i n e r t i a l  motion of 
the c l u s t e r  t o  the  Orbi te r  GNC system. 
USAGE : 
Spin mode used only i n  i n i t i a l  s t a r t u p  of un i t  a t  
approximately T - 1.0 hr. Run mode on from 
approximately T - 35 min t o  ET/SRB separat ion.  
ANALYSIS USAGE: 
On from pwr x f r  i n t  u n t i l  SRB sep 
Note: Exact o f f  time is L/O + 2 min 4 sec.  
Not used (GSE usage) 
On from pwr x f r  i n t  u n t i l  SRB sep 
Note: Exact o f f  time is L/O + 2 min 4 see.  
Not used (GSE usage) 
On from pwr s f r  i n t  u n t i l  SRB sep 
TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Note: Exact o f f  time is L/O + 2 min 4 sec .  
160303 10 
RGA /I3 LH SRB (SPIN) 28 
16030400 
RGA f l  RH SRB (RUN) 18 
150304 10 






x RGA 112 RH SRB (RUN) 18 7677 203 
W 
'i ~ 0 3 0 5  10 
RGA 112 RH SRB (SPIN) 28 7677 None 
I 35330600 
HGA #3 RH SRB (RUN) 18 7677 203 
E '! so30610 
RGA #3 RH SRB (SPIN) 28 7677 None 
* 
i 16050 SRB SIGNAL 
i CONDITIONERS 
Not used (GSE usage) 
On from pwr x f r  i n t  u n t i l  SRB sep 
Note: Exact o f f  time is L/O + 2 min 4 sec .  
Not used (GSE usage) 
On from pwr x f r  i n t  u n t i l  SRB sep  
Note: Exact o f f  time is L/O + 2 min 4 sec.  
Not used (GSE usage) 
On from pwr x f r  i n t  u n t i l  SRB sep 
Note: Exact o f f  time is L/O + 2 min 4 sec.  
~ o t  used (GSE usage) 
FUNCTION: 
Condition s i g n a l s  from the  respec t ive  (LII o r  RBI SRB 
opera t iona l  f l i g h t  insirurnentation sensors f o r  input  
t o  t h e i r  respec t ive  SRB M D M f s  ( s ee  16010). I n  addi- 
t i o n ,  they provide ca l ib ra t i on  s i g n a l s  fo r  s o l i d  
TABLE A-IX.- SOLID ROCKET BOOSTER SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTICW (WATTS) EFF BLOCKS FUNCTION & USAGE 
rock& motor (SRM) and t h r u s t  vector  con t ro l  (TVC) 
pressure t randucers  . 
USAGE: 
*d050100 
SIG COND !I1 LH SRB 14 7677 203 
?' 
C :5050200 
fi SIG COND W2 LH SRB 14 7677 203 
,j050300 
3IG COND 111 RH SRB 14 7677 203 
'i 6050400 
SIC CON #2 RH SRB 14 7677 203 
16070 
SRB IGNITION SAFE & 
ARM CONTROLS 
On from pre-power t r ans fe r  i n t e r n a l  u n t i l  ET/SRB 
separa t ion .  
ANALYSIS USAGE: 
On from pwr x f r  i n t  u n t i l  SRB sep  
Note: Exact o f f  time is L/O 4 2 min 4 sec.  
On from pwr x f r  i n t  u n t i l  SRB sep  
Note: Exact o f f  time is L/O + 2 rnin 4 sec. 
On from pwr x f r  i n t  u n t i l  SRB sep  
Note: Exact of f  time is L/O + 2 rnin 4 sec.  
On from pr?r x f r  i n t  u n t i l  SRB sep  
Note: Exact o f f  time is L/O + 2 rnin 4 sec.  
FUNCTION : 
With the  manual lock p ins  removed from the Safe h 
A r m  devices,  an e l e c t r i c a l  arming s i g n a l  causes the  
b a r r i e r  r o t o r s  t o  move i n t o  the armed pos i t ion ,  thus 
enabling SRM i g n i t i o n .  There is a s i n g l e  device 
TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
D NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION 8t USAGE 
on each SRM. 
USAGE : 
The ign i t i on  Safe & A r m  devices a r e  armed 5 min p r io r  
t o  the  time-zero reference.  Actuation time of the  
device is approximately 500 m s .  
Note: The SRB ignition/hold-down re lease  s i g n a l  
output  from the  MEC is launch time t-zero, 
the  time-zero reference which i n i t i a t e s  the  





IGNIT S&A DEV LH-SRB 84 7677 None 
*6070200 
IGNIT S&A DEV RH-SRB 84 7677 None 
16120 
SRR CHAMBER PRESSURE 
TRANSDUCERS 
ANALYSIS USAGE: 
Not used (momentary power) 
Not used (momentary power) 
FUNCTION: 
Provide a t r i p l e  redundant measurement b f  each LH 
and RH SRB chamber pressure f o r  use by the Orbi te r  
i n  con t ro l l i ng  the  ET/SRB separat ion aPquence. 
Note: The ET/SRB separa t ion  sequence is i n i t i a t e d  
when two of three  head-end chamber pressure 
t ransducers  on both SRM'S t a i l -o f f  t o  50 ps ia ,  
o r  i e s s .  
USAGE: 
On from power x f r  i n t e r n a l  u n t i l  ET/SRB separat ion.  
TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS 
- - - -  
FUNCTION & USAGE 
ANALYSIS USAGE: 
16120100 
i CKBR PR XDCR A LHSRB 1 7677 None Not used (low power) I 16 120200 
r ZNBR PR XDCR B LHSRE 1 7677 None Not used (low power) 
i 
I 6 120300 
2*,. CNBR PR XDCR C LHSRF 1 7577 None . Not used (low power) 
15 1 20400 
CHBR PR XDCR A RHSRB 1 7677 None Not used (low power) 
16 120500 
CMBR PR XDCR B RHSRB 1 7677 None 
16 120600 
CMBR PR XDCR C RHSRB 1 7677 None 
16140 
SRB IGNITION ORCNBWCE 
ARMS 
Not used (low power) 
Not used (low power) 
FUNCTION: 
With the  Safe & A r m  devices  i n  t he  armed pos i t i on ,  
t he  NASA Standard I n i t i a t o r s  (NSIts)  may be f i r e d  
through t h i n  b a r r i e r  s e a l s  i n t o  the  pyrotechnic p e l l e t  
charges i n  t he  S&A devices. The p e l l e t  charges then 
i g n i t e  the  prope l lan t  of the  i g n i t e r  i n i t i a t o r ,  whose 
c o ~ b u s t i o n  products ,  i n  t u rn ,  i g n i t e  the  prope l lan t  
o f  the  rocket  motor i g n i t e r .  
USAGE : 
The LH and RH SRB i g n i t i o n ,  and hold-down r e l ea se  
pyro i n i t i a t o r  c o n t r o l l e r s  (PIC'S) a r e  armed 15 sec  
p r i o r  t o  t he  time-zero re fe rence .  PIC capac i tor  
vol tages a r e  v e r i f i e d  3 sec  l a t e r .  The LH and R H  SRB 
TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
ID NO/' POWER ACTIVITY 
EQUIPMENT DESCXIPTION (WATTS) D F  BLOCKS FUNCTION & USAGE 
76140100 
IGNIT PIC ARM A-LSRB 14 7677 201 
P 
2 16 1402'30 
.J IGNIT PIC ARM B-SSRB 14 7677 201 
16140300 
IGMIT PIC ARM A-RSRB 14 7677 201 
16 140400 




i g n i t i o n ,  and hold-down r e l e a s e  PIC'S a r e  f i r e d  a t  t he  
time-zero reference.  The arm and PIC f i r e  commands 
a r e  removed when the  Redundant Sb: Launch Sequencer 
determines t h a t  t he  MET r e g i s t e r s  a r e  counting up. 
Note: The SRB ignition/hold-down r e l ea se  s i g n a l  
output  from the  MEC is launch time t-zero, 
the  time-zero re re renae  which i n i t i a t e s  t he  
mission elapsed time (MET) r e g i s t e r s .  
ANALYSIS USAGE: 
On from 15 s ec  p r i o r  t o  l i f t - o f f  u n t i l  l i f t - o f f  
On from 15 s ee  p r i o r  t o  l i f t - o f f  u n t i l  l i f - t -off  
On from 15 s ec  p r i o r  t o  l i f t - o f f  u n t i l  l i f t - o f f  
On from 15 sec  p r i o r  t o  l i f t - o f f  u n t i l  l i f t - o f f  
FUNCTION : 
Operate t o  separa te  each 3RB from 'cilc ET by sever ing  
t he  one forward a rd  t h r ee  a f t  a t t a c h  b o l t s ,  and 
i g n i t i n g  t he  forward and a f t  booster  separa t ion  
motors (BSM) 
USAGE : 
The SFtB separa t ion  pyro i n i t i a t o r  c c n t r o l l e r s  (PIC'S) 
a r e  armed when two of  t h r ee  pressure t ransducers  on 
both t he  LH and RH SRM head-end chamber t a i l - o f f  
TABLE A-1X.- SOL-ID ROCKET BOOSTER SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
t o  50 p s i a ,  or  l e s s .  They a r e  f i r e d  2.0 sec  l a t e r  
t o  e f f e c t  ET/SRB separa t ion .  
16160100 
SEP PIC A-FWD LH SRB 28 
16 160200 
SEP PIC B-FWD LH SRB 28 
1 6 160300 
SEP PIC A-FWD RH SRB 28 
P 16 160400 i 
li x" SEP PIC B-FWD RH SRB 28 
E 03 I 6 160500 
3EP PIC A-AFT LH SRB 56 
16 150600 
SCP PIC B-AFT LH SRB 56 
15 i 60700 
PIC A-AFT RH SRB 56 
1-,160800 
SEP PIC B-AFT RH SRB 56 
16180 










Not used (momentary power) 
Same a s  1b160100 
Same a s  16160100 
Same a s  16160100 
Same as 16160100 
Same a s  16160100 
Same a s  16160100 
Same a s  16160100 
FUNCTION : 
The APU (HPU) con t ro l  assembly provides t he  con t ro l  
t o  the  f u e l  shu tof f  and c c n t r o l  valves.  These valves 
al low f u e l  t o  pass  t o  t he  c a t a l y s t  i n  t he  gas  generator. 
The gases  formed provide the  energy t o  dr ive  the 
hydraul ic  pump which i n  t u rn  provides hydraul ic  pres- 
su r e  t,o gimbal the  SRM motors. Speed con t ro l  sensors  
TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
mUIPMENT DESCRIPTIOM (WATTS) EFF BLOCKS FUNCTION 6: USAGE 
modulate the f u e l  supply valves t o  m i n t a i n  tine desired 








i ? H 16180100 $ ? w MU ClJTL P5Y A-LSRB 12 
161 80200 
APU CIJTL ASY 8-LSRB 12 
The HPU c o n t r o l l e r  is cn frbom pre-power t r ans fe r  
i n t e r n a i  u n t i l  ET/SRB separa t ion .  The hydraul ic  
pump bypass ~ a l v e s  a r e  opened and the  KPU's a r e  
s t a r t e d  20 see  p r i o r  t o  t he  time-zero reference.  
The bypass va lves  a r e  closed 4 sec  l a t e r ,  bu t  the 
pump remains on u n t i l  ET/SRB separat ion.  
ANALYSIS USAGE: 
On from p t r  x f r  i n t  u n t i l  ET/SRB separz t ion  
Same as 163$0100 
7677 203 Same as 16180100 
1618040C 
APU CNi'L ASY E-RSRB 12 7677 203 
16200 
SRB HPU SENSORS 
Same as 76180100 
FUNCTION : 
Provides turb ine  shaft: speed da t a  t o  the  HPU con- 
t r o l l e r s  which maintain the  f u e l  con t ro l  valves i n  
t he  proper pos i t ion  t o  main'tain the  desired pump 
speed. 
USAGE : 





































































TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
I D  NO/ POWER 
EQUIF'MENT DESCRIPTION (WATTS) EFF 
16210400 
HYD PMP BY? V B-RSRB 35 7677 
16220 








FSM ISOL VLV A-LSRB 26 7677 
16220200 
FSM ISOL VLV 5-LSRB 26 7677 
16220300 
FSM ISOL VLV A-RSRB 26 7677 
16220400 
FSM ISOL VLV B-RSRB 26 7677 
16230 
SRB FUEL SWTOFF 
VALVES 
ACTIVITY 
BLOCKS FUNCTION & USAGE 
None Same a s  16210100 
FUNCTION: 
I s o l a t e s  t he  hydrazine i n  the f u e l  supply module from 
tine f u e l  pump. 
USAGZ : 
The i s o l a t i o n  valves are opened i n  t he  s t a r t  sequence 
t o  al low f u e l  t o  flow through the  f u e l  pump t o  the 
f u e l  con t ro l  valves. 
ANALYSIS USAGE: 
On from T-20 sec u n t i l  ET/SRB separat ion.  
Same a s  16220100 
Same a s  16220100 
Same a s  16220100 
FUNCTION : 
The f u e l  shutoff  valve is a normally closed valve. 
When open, hydrazine flows t o  the c a t a l y s t  bed i n  the  
gas generator  provided t h a t  the f u e l  cont ro l  valve is  
.5\ 
,- 
. . .~'.. I , .  .. A . ..... a-a ..... h.*>. .I--,- - --,- L 
TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
I D  NO/ POWER 
EQUIPMENT DESCRIPTION (WATTS ) 
16230100 
FUEL S/OFF A-LSRB 42 
16230200 
FUEL S/OFF B-LSRB 42 
16230300 
FUEL S/OFF A-RSRB 42 
16230400 
FUEL S/OFF B-RSRB 42 
16240 
SRB FUEL CONTROL 
VALVES 
ACTIVITY 
EFF BLOCKS FUNCTION h USAGE 
open. It a l s o  funct ions a s  a con t ro l  valve should t he  
con t ro l l e r  sense speeds i n  excess of approx 80,500 
rpm ( 1  12%) . When closed,  the  f u e l  is bypassed t o  the 
f u e l  pump. 
USAGE : 
The valve is opened a t  HPU start and remains open 
unless  commanded closed by the  HPU con t ro l l e r .  
ANALYSIS USAGE: 
On a t  T-20 sec u n t i l  ET/SRB sep. 
Same a s  16230100 
Same a s  16230100 
Same as 16230100 
FUNCTION: 
The f u e l  con t ro l  valve is a normally open valve which 
is operated i n  a c y c l i c  mode i n  response t o  commands 
from the  HPU con t ro l l e r .  When open, f u e l  flows t o  
the c a t a l y s t  bed i n  the gas generator .  When closed 
the  f u e l  is bypassed back to the  f u e l  pump. It 
opera tes  i n  conjunction with the f u e l  shutof f  valve. 
USAGE: 
When the HPU speed sensors  .sense rpm g rea t e r  than 
TABLE A-1X.- SOLID ROCKET BOOSTER SUBSYSTEM 
I D  NO/ POkER ACTIJITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
appr80ximately 79,000 rpm the  c o n t r o l l e r  powers the 
valve closed u n t i l  t he  speed drops below 72,000 rpm. 
ANALYSIS USAGE: 
16240 7 00 
FUE CI?TL VL A-LSRB 42 7677 203 
16240200 
FUEL CNTL VL B-LSS 42 7677 203 
16240300 
FUEL CHTL VL A-RSRB 42 7677 203 
16240400 
FUEL CNTL 'dL B-RSRB 42 7677 203 
1624 1 
SRB HPU GG HTR IMSTR. 
Closed a t  T-16 see  and then cycled a t  65% duty cyc le  
u n t i l  SRE Sep. 
Same as 16240100 
Same a s  16240100 
Same a s  16240100 
FUNCTION : 
Provide instrumentat ion and switching con t ro l  f o r  
t he  GG hea t e r s  (Ref. 162500001. 
USAGE: 
On concurrent ly with components 16250000. 
ANALYSIS USAGE: 
162~1100 
E?U GG BTR A It1 LSRE 2 7677 Asc See Appendix B hea t e r  t ab l e s  
7677 Asc 
1624 1300 
HPU GG t iTR  A I N  RSRB 2 7677 AX 
See Appendix B hea t e r  t a b l e s  





TABLE A-X.- MAIN PROPULSION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUKCTION h USAGE 
20010 
M A I N  ENGINE 
CONTROLLERS 
20010100 
FIN ENG CNTLR 1-CH A 480 7677 203,209 
FUNCTION: 
Control sequencing and t h r u s t  l e v e l  of t he  SSME's 
i n  response t o  GPC commands. They a l s o  c o l l e c t  and 
process a l l  engine da t a  f o r  t r a n s f e r  t o  the Orbi te r  
and monitor c r i t i c a l  parameters f o r  out-of-tolerance 
condit ions.  Chanrel B is a redundant dynamic standby 
con t ro l l e r .  
USAGE : 
Normal - A l l  channels on from pwr x f r  i n t  through 
completion of propel lan t  dump. The power l e v e l  of 
each con t ro l  channel v a r i e s  from 310 W t o  approx 
490 W with an average of approx 400 W f o r  Channel 
A i n  con t ro l  and 413 W for  Channel B i n  cont ro l .  
The power l e v e l  of  standby channels aver7ages approx 
285 W .  
RTLS - A l l  channels on from pwr x f r  i n t  t o  s t o p r o l l .  
ANALYSIS USAGE : 
The usage f a c t o r s  f o r  channel A f o r  a l l  missions a re :  
From - To - - Usrjge Factor 
Pwr x f r  i n t  L/Off - 5 min 75 .o% 
L/Off - 5 min L/Off - 4 sec 100 .O% 
 off - 4 see  L/Of f 96.9% 
L / O f  f Meco + 4 sec  87.5% 
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TABLE A-X.- MIN PROPULSION SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- - 
20030 100 
LOX PHEVLV 1 OP SOL 
200302 10 
LOX PREVLV 1 CL SOL 39 7677 209 
? 20030300 




LOX PREVLV 2 CL SOL 39 7677 209 
20030500 
LO,' PREVLV 3 OP SOL 39 7677 203,209 
200306 10 
LOX PREVLV 3 CL SOL 39 7677 209 
MECO + 4 sec to  MECO + 6 sec and from MECO + 3 min 
56 sec t o  MECO + 3 min 58. 
HTLS - Open solenoids energized from pwr x f r  to  MECO 
+ 4 sec and for  duration of the  RTLS dump. Close 
solenoids energized from MECO + 4 sec to MECO + 6 
sec and f o r  2 sec a t  the end of the RTLS dump. 
ANALYSIS USAGE: 
On from pwr x f r  i n t  to MECO + 4 sec;  on from 
MECO + 2 min 1 sec u n t i l  MECO + 3 min 56 sec 
On from MECO + 4 see t o  MECO + 6 sec and fron MECO 
+ 3 m i n  56 sec to  MECO + 3 min 58 sec 
On from pwr x f r  i n t  to  MECO + 4 sec;  on fron! Y I C O  
+ 2 min 1 sec to  MECO + 3 min 56 sec 
On from MECO + Y sec to  MECO + 8 sec and from MECO 
+ 3 mj.1 56 sec to  MECO i. 3 min 58 sec 
On from pwr x f r  i n t  to MECO + 4 sec;  on from MECO 
+ 2 min 1 sec to  MECO + 3 min 56 see 
On from MECO + 4 sec t o  MECO + 8 see and from MECO 
+ 3 min 56 sec to MECO + 3 min 58 sec 
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 






LH2 PREVLV 1 OP SOL 
200402 10 
LH2 PREVLV 1 CL SOL 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION & USAGE 
FUNCTION : 
Provide pneumatics t o  a c t u a t e  t h e  b i - s t a b l e  LH2 Pre- 
valves .  The LH2 Preva lves  when closed:  11, f o r c e  
LH2 Reci rc  Pump flow through t h e  engines  dur ing  pre- 
launch chi l ldown;  and 21, backup t h e  Main Engine 
Valves f o r  t e rmina t ing  LH2 flow a t  engine shutdown. 
There is one open and one c l o s e  so leno id  f o r  each 
prevalve.  The s o l e n o i d s  need only be energ ized  d u r i n g  
p reva lve  movement, bu t  t h e  open s o l e n o i d s  w i l l  be 
powered dur ing  engine o g e r a t i o n  f o r  redundancy. 
USAGE : 
Normal - Close s o l e n o i d s  energ ized  a t  T - 15 min 
f o r  LH2 Rec i rc ;  de-energized a t  T - 8 s e c ;  energized 
from MECO + 6 sec t o  MECO + 8 sec. Open s o l e n o i d s  
energized from T - 8 s e c  t o  MECO + 6 s e c ,  and f o r  
t h e  d u r a t i o n  o f  t h e  L92 dump (56 s e c ) .  
RTLS - Close s o l e n o i d s  energized a t  T - 15 min f o r  
LH2 Rec i rc ;  de-energized a t  T - 6 3ec;  energized 
from MECO + 6 s e c  t o  MECO + 8 sec .  Open s o l e n o i d s  
energ ized  from T - 8 sec t o  MECO + 6 s e c  and f o r  
t h e  d u r a t i o n  of  t h e  RTLS dump. 
ANALYSIS USAGE: 
33 7677 203,209 On from T - 8 s e c  t o  MECO + 6 sec; on from MECO + 
3 min 57 s e c  t o  MECO + 4 min 53 sec 
39 7677 201,209 On from pwr x f r  i n t  t o  T - 8 s e c  and from NECO + 6 
s e c  t o  MECO + 8 sec 
TABLE A-X.- K A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
-- - -- 
LH2 PREVLV 2 OP SOL' 39 7677 203,209 Same as 20040100 
200404 10 
LH2 PREVLV 2 CL SOL 39 7677 201,209 S;ao a s  20040210 
20040500 
LH2 PREVLV 3 OP SOL 39 7677 203,20: 
200406 10 
LH2 PREVLV 3 CL SOL 39 7677 201,209 
20050 
LO2 FILL & D R A I N  
VALVE O/B SOLENOIDS 
Same a s  20040100 
Same a s  20040210 
FUNCTION : 
Provide  pneumatics t o  a c t u a t e  t h e  b i - s t a b l e  LO2 Out- 
board F i l l  and Drain Valve. The F i l l  and Drain Valves 
s e a l  t h e  Umbil ica l  F i l l  and Drain  Ducts f o r  f l i g h t ,  
and open t h e  Feed Ducts post-dump f o r  vacuum i n e r t i n g .  
The s o l e n o i d s  need only  be energized dur ing  va lve  
movement; however, t h e  s o l e n o i d s  w i l l  be c o n t i n u a l l y  
powered dur ing  c r i t i c a l  p e r i o d s  t o  ensure  maintenance 
o f  c o r r e c t  va lve  p o s i t i o n .  
USAGE : 
Normal - Open so leno id  ene rg ized  from s t a r t  o f  
p r o p e l l a n t  load ing  t o  completion o f  f i l l  l i n e  d r a i n  
a t  approx T - 18 sec. Close so leno id  energized from 
then u n t i l  MECO + 4 min 53 sec. Open so leno id  
ene rg ized  f o r  22 min f o r  i n e r t i n g .  Then c l o s e  
so leno id  energized f o r  10 see .  
RTLS - Open so leno id  same as normal wi th  t h e  excep t ion  
o f  no pos t  T - 18 s e c  ops. Close  so leno id  energized 
TABLE A-X . - M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCR1,TION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
from T - 18 see t o  a ground r e l a t i v e  ve loc i ty  
of < 4500 f p s  + 2 sec. 
ANALYSIS USAGE: 
200501 00 
LO2 OB F&D VL CL SOL 39 7677 203,209 On from T - 18 sec  t o  MECO + 4 min 53 sec;  on from 
MECO + 30 min t o  MECO + 30 min 10 sec  
2005021 0 
LO2 08 F&D VL OP SOL 39 7677 201,209 
20060 
LO2 FILL h D R A I N  
VALVE 119 SOLENOIDS 
On from pwr x f r  i n t  t o  T - 18 see ;  on from MECO + 
8 min to  MECO + 30 min 
FUNCTION : 
Provide pneumatics t o  ac tua te  tine bi-s table LO2 Inboard 
F i l l  and Drain Valve. The F i l l  and Drain Valves 
s e a l  the  Umbilical F i l l  and Drain ducts f o r  f l i g h t ,  
and open the  Feed Ducts post-dump f o r  vacuum ine r t i ng .  
The solenoids need only be energized during valve 
movement. However, t he  solenoids w i l l  be cont inua l ly  
powered during c r i t i c a l  periods t o  ensure maintenance 
of co r r ec t  valve posi t ion.  
USAGE : 
Normal - Open solenoid energized from s t a r t  of 
propel lan t  loading t o  completion of LO2 rep len ish  
a t  approx T - 9 min. Close solenoid energized from 
then u n t i l  MECO + 4 min 53 see.  Open solenoid 















































































































































































































































































































































































































































































































































































































TABLE A-X.- MAIN PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
F <JIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
RTLS - Open so leno id  same a s  normal wi th  except ion 
of  no pos t  T - 18 sec .  C l ~ s e  so leno id  energized 
from T - 18 s e c  t o  a ground r e l a t i v e  v e l o c i t y  
o f  < 4500 f p s  + 2 see. 
ANALYSIS USAGE : 
20070 100 
LH2 OB F&D VL CL SOL 39 7677 203,209 On from T - 18 s e c  t o  MECO + 4 min 53 s e c  ; on from 
MECO + 30 min t o  MECO + 30 min 10 s e c  
20070210 
LH2 OB F&D VL OP SOL 39 7677 201,209 On from pwr x f r  i n t  t o  T - 18 s e c ;  on from MECO + 
8 min t o  MECO + 30 min 
20080 
LH2 FILL & DRAIN 
VALVE I/B SOLENOIDS FUNCTION : 
Provide pneumatics t o  a c t u a t e  the  b i - s t ab le  LH2 Inboard 
F i l l  and Drain Valve. The F i l l  and Drain Valves 
seal t h e  umbi l i ca l  F i l l  and Drain Ducts f o r  f l i g h t ,  
and open t h e  LH2 Feed Duct post-dump f o r  vacuum i n e r t -  
ing. The s o l e n o i d s  need only be energized dur ing  va lve  
movement. However, t h e  so leno ids  w i l l  be  c o n t i n u a l l y  
powered dur ing c r i t i c a l  p e r i o d s  t o  ensure  maintenance 
o f  c o r r e c t  v a l v e  p o s i t i o n .  
USAGE : 
Normal - Close so leno id  energized from s t a r t  o f  LH2 
r e p l e n i s h  a t  approx T - 1 h r  t o  MECO + 4 min 53 sec .  
Open so leno id  energized 22 min f o r  i r e r t i n g  and from 
1 h r  55 min p r i o r  t o  e n t r y  i n t e r f a c e  u n t i l  s t o p r o l l .  
RTLS - Open so lenc id  n o t  used. Closed solenoid 
energized from T - 1 h r  t o  a ground r e l a t i v e  
v e l o c i t y  o f  < 4500 f p s  + 2 sec .  
TABLE A-X.- MAIN PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Kate: Energizing the open solenoid f o r  the manual 
sequences ( i ne r t i ng  and manifold repress )  
r e s u l t s  i n  energizing the  LH2 H i  P t  Bleed 
valve and the  LH2 topping valve, which a r e  
wired t o  the same switch (see 20081 and 2009G.1. 
The manifold repress  is  s p e c i f i c a l l y  
f o r  t h a t  purpose. 
2008010ir 
LH2 I B  F&D VL CL SOL 39 7677 203,209 
20080210 





LH2 H I  PT BLD VALVE 
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  MECO + 4 min 53 s e c  
On from MECO 4 6 min t o  MECO + 30 min; on from 1 
h r  55 min p r io r  t o  en t ry  i n t e r f a c e  u n t i l  s t o p r o l l  
FUNCTION: 
Permits removal of  vapor bubbles from the  high point  
of t he  17 in .  Orbiter/ET f eed l ine  during p r e s t a r t  
conditioning. It is a normally closed solenoid valve. 
USAGE : 
Normal - This valve is opened in t e rmi t t en t ly  from LH2 
f a s t  fill completion u n t i l  LH2 tank prepress complete 
(T - 1 rain 20 sec)  when it is closed. It is opened 
again f o r  vacuum i n e r t i n g  and fo r  manifold repres- 
sur iza t ion .  
I n  the  w ~ n t  of an RTLS t h i s  valve w i l l  not be 
u t i l i z ed .  
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Note: This va lve  is energized i n  t h e  m n u a l  sequences 
( i n e r t i n g  and manifold r e p r e s s )  v i a  t h e  LH2 
F & D Inboard so leno id  open switch ( s e e  20080). 
ANALYSIS USAGE: 
2008 1000 
LH2 H I  PT BLD VALVE 39 7677 20 1 ,209,503 On from pwr x f r  i n t  t o  T - 1 min 20 s e c ;  on from MECO + 
8 min t o  MECO + 30 min; on from 1 h r  55 min p r i o r  t o  
e n t r y  i n t e r f a c e  u n t i l  s t o p r o l l  
20090 
LH2 TOPPING 
VALVE OPEN SOLENOID FUNCTION: 
Provides  pneumatics t o  open t h e  normally c losed  LH2 
Replenishing Valve f o r  LH2 rep len i sh .  
USAGE : 
Normal - Energized when t h e  LH2 Inboard F i l l  and Drain 
Valve is closed t o  i n i t i a t e  LH2 r e p l e n i s h  a t  approx 
T - 1 hr .  De-energized a t  completion o f  LH2 r e p l e n i s h  
a t  approx T - 1 min 52 sec .  Energized from MECO 
+ 8 min t o  MECO + 30 min f o r  vacuum i n e r t i n g .  Qn 
from 1 h r  55 min p r i o r  t o  e n t r y  i n t e r f a c e  u n t i l  
s t o p r o l l .  
RTLS - Same a s  normal wi th  t h e  excep t ion  o f  no p o s t  
T - 1 min 52 s e c  opera t ions .  
Note: Th i s  v a l v e  is energized i n  t h e  manual sequences 
( i n e r t i n g  and manifold r e p r e s s )  v i a  the  LH2 
F & D Inboard so leno id  open swi tch  ( s e e  20080). 
TABLE A-X.- MAIN PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
20090000 
LH2 TOP VLV OP SOL 39 7677 201,209,503 On from pwr x f r  i n t  t o  T - 1 min 52 sec ;  on from 
MECO + 8 min t o  MECO + 30 min; on from 1 h r  55 min 
p r io r  t o  en t ry  i n t e r f ace  u n t i l  s t o p r o l l  
20 100 
LH2 RECIRC PUMP VALVE 
OPEN SOLENOID FUNCTION : 
Provides pneumatics t o  open the  three  normally closed 
LH2 Recirc Valves. E ~ c h  LH2 Recirc Valve provides 
a pbin from an LH2 Recirc Pump to the corresponding 
5 ' engine fo r  engine chilldown. 
i 
I ; P USAGE : 
X 
I 
I* i I P Normal - Energized from start of  LH2 chilldown a t  
P 
approx T - 45 min t o  completion a t  approx T - 8 sec. 
This component uses only GSE power. 
ANALYSIS USAGE : 
20 100000 
LH2 REC PMP VL OP SL 39 7677 None Not used - GSE power 
20110 
LO2 FEED DISCONNECT 
VALVE SOLENOIDS FUNCTION: 
Provide pneumatics t o  ac tua te  the  bi-s table LO2 Feed 
Disconnect Valve. The LO2 Feed Disconnect Valve 
s e a l s  t he  ET/Orbiter LO2 Feed Duct a t  ET separation. 
The solenoids need only be energized during ~ a l v e  
movement, but w i l l  be cont inua l ly  powered during 
c r i t i c a l  periods t o  ensure maintenance of co r r ec t  
valve posi t ion.  
* ' - \\ - A - -' . -1c-v7 J?r"CI 
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TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
Normal - Open so leno id  ene rg ized  from t h e  s t a r t  o f  
p r o p e l l a n t  l o a d i n g  t o  MECO + 7 s e c .  Close  so leno id  
ene rg ized  from MECO + 7 s e c  t o  MECO + 4 min 53 s e c .  
RTLS - Open so leno id  same a s  normal. Close so leno id  
ene rg ized  from MECO + 7 s e c  t o  a ground r e l a t i v e  
v e l o c i t y  o f  < 4500 f p s  + 2 sec .  
ANALYSIS USAGE: 
20110100 
LO2 FD DSC VL OP SOL 39 7677 203,209 
20110210 
LO2 FD DSC VL CL SOL 39 7677 209 
20120 
LH2 FEED DISCONNECT 
VALVE SOLENOIDS 
On from pwr x f r  i n t  t o  MECO + 7 s e c  
On from MECO + 7 s e c  t o  MECO + 4 min 53 s e c  
FUNCTION : 
Provide  pneumatics t o  a c t u a t e  t h e  b i - s t a b l e  LH2 Feed 
Disconnect  Valve. The LH2 Feed Disconnect Valve 
s e a l s  t h e  ET/Orbiter LH2 Feed Duct a t  ET s e p a r a t i o n .  
The s o l e n o i d s  need only t o  be energized dur ing  va lve  
movement, bu t  w i l l  be c o n t i n u a l l y  powered dur ing  
c r i t i c a l  p e r i o d s  t o  ensure  maintenance o f  c o r r e c t  
v a l v e  p o s i t i o n .  
USAGE : 
Normal - Open so leno id  energized from t h e  start o f  
p r o p e l l a n t  load ing  t o  MECO + 7 sec .  Close s o l e n o i d  
ene rg ized  from MECO + 7 s e c  t o  MECO + 4 min 5 3  s e c .  
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
RTLS - Open solenoid same a s  normal. Close solenoid 
energized from MECO + 7 sec t.o a ground r e l a t i v e  
ve loc i ty  of i4500 f p s  + 2 sec. 
ANALYSIS USAGE: 
20120100 
LH2 FD DSC VL OP SOL 39 7677 203,209 On from pwr x f r  i n t  t o  MECO + 7 sec  
20120210 
LH2 FD DSC VL CL SOL 39 
20 130 






On from MECO + 7 sec t o  MECO + 4 min 53 sec  
FUNCTION : 
Provide pneumatics t o  ac tua t e  t he  bi-s table LH2 Recirc 
Disconnect Valve. The Recirc Disconnect Valve s e a l s  
t he  ET/Orbiter LH2 Recirc Line a t  ET separat ion.  
The solenoids need only be energized during valve 
movement, but w i l l  be continual ly powered during 
c r i t i c a l  periods t o  ensure maintenance of co r r ec t  
valve pos i t ion .  
USAGE : 
Normal - Open solenoid energized from the  s t a r t  of 
propel lan t  Loading t o  ME60 + 6 sec. Close solenoid 
energized from MECO + 6 sec  t o  MECO + 4 min 53 sec.  
RTLS - Open solenoid same a s  normal. Close solenoid 
energized from MECO + 6 sec  t o  a ground r e l a t i v e  
ve loc i ty  of <4500 f p s  + 2 sec.  
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
20130100 
LH2 RC DSC VL OP SOL 39 7677 203,209 On from p h ~  x f r  i n t  t o  MECO + 6 sec 
20130210 
LH2 RC DSC VL CL SOL 39 7677 209 On Prom MECO + 5 sec t o  MECO + 4 rnin 53 see 
20140 
LO2 FEEDLINE RLF S/V 
SOLENOID 
20140000 
LO2 REL'F S/V CL SOL 39 
20 150 
LH2 FEEDLTNE RLF S/V 
SOLENOID 
FUNCTION : 
Provides pneumatics t o  c lose  the  normally open LO2 
Feedline Relief  Shutoff Valve. The Feedline Relief 
Shutoff Valve i s o l a t e s  the LO2 manifold from the 
manifold r e l i e f  valve during boost,  then opens t he  
manifold t o  the r e l i e f  valve a t  engine shutdown. 
USAGE : 
For normal usage and i n  the event of an RTLS they 
a r e  energized from the  s t a r t  o f  propel lant  loading t o  
MECO. 
A!:XLYSIS USAGE : 
, 
On from pwr x f r  i n t  t o  MECO 
FUNCTION : 
Provides pneumatics t o  c lose  t he  normally open LH2 
Feedline Relief  Shutoff Valve. The Feedline Relief  
Shutoff Valve i s o l a t e s  t h e  LH2 manifold from the  
manifold r e l i e f  valve during boost,  then opens the  
manifold t o  t he  r e l i e f  valve a t  engine shutdown. 
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
USAGE : 
For normal usage and i n  t he  event of  an RTLS they 
a r e  energized from the  s t a r t  of propel lant  loading 
t o  MECO. 
ANALYSIS USAGE: 
20 150000 
LH2 REL'F S/V CL SOL 39 7677 203 On from pwr x f r  i n t  t o  MECO 
20 160 
GH2 PRESSURIZATION 
LINE VENT VALVE 
20 160000 
GH2 PRS'N LNE VNT VL 39 
FUNCTION : 
Provides fo r  venting the LH2 pressur iza t ion  l i n e  
during vacuum iner t ing .  This normally closed solenoid 
valve bypasses the  LH2 Pressur iza t ion  Disconnect 
which c loses  a t  ET separat ion.  
USAGE: 
For normal usage they a r e  energized f o r  5 min a t  
s t a r t  of vacuum ine r t i ng .  Not used i n  the event 
of an RTLS. 
ANALYSIS USAGE: 1 






TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 






LO2 MANF itEPRS VL 1 
201 80200 






Supply helium t o  purge t h e  LO2 manifold dur ing  LO2 
dump and t o  p r e s s u r i z e  t h e  LO2 manifold anr! pres- 
s u r i z a t i o n  l i n e s  p r i o r  t o  en t ry .  There a r a  k c  nor- 
mally c losed so leno id  va lves  i n  s e r i e s .  
USAGE : 
Both energized dur ing  LO2 dump f o r  140 s e c ,  both 
energized from approx 2 h r s  p r i o r  t o  e n t r y  u n t i l  
touchdown. They a r e  n o t  used f o r  RTLS. 
ANALYSIS USAGE : 
7677 209,503 On from MECO + 2 min 1 s e c  t o  MECO + 3 min 46 s e c ;  on 
from 1 h r  55 min p r i o r  t o  e n t r y  i n t e r f a c e  u n t i l  
s t o p r o l l  
On from MECO + 2 min 1 s e c  t o  MECO + 3 min 46 s e c ;  on 
from 1 h r  55 min p r i o r  t o  e n t r y  i n t e r f a c e  u n t i l  
s t o p r o l l  
FUNCTION: 
Supply helium t o  purge t h e  LH2 manifold dur ing  LH2 
dump and t o  p r e s s u r i z e  t h e  LH2 manifold,  p ressur iza -  
t i o n ,  and r e c i r c  l i n e s  p r i o r  t o  e n t r y .  There are 
two normally c losed so leno id  v a l v e s  i n  s e r i e s .  
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I 
I D  NO/ 
EQUIPMENT DESCRIPTION 
20190100 
LH2 PIANF REPRS VL 1 
201 90200 





(WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
Both energized dur ing  LH2 dump f o r  37 sec, both ener- 
g ized  from 1 h r  55 min p r i o r  t o  e n t r y  i n t e r f a c e  u n t i l  
s t o p r o l l .  They a r e  n o t  used i n  t h e  event  of  an RTLS. 
ANALYSIS USAGE: 
On from MECO + 4 min 6 s e c  t o  MECO + 4 a i n  43 s e c ;  
on from 1 h r  55 min p r i o r  t o  e n t r y  i n t e r f a c e  u n t i l  
s t o p r o l l  
On from XECO c 4 min 6 s e c  t o  MECO + 4 min 43 s e c ;  
on from 1 h r  55 min p r i o r  t o  a n t r y  i n t e r f a c e  u n t i l  
s t o p r o l l  
FUNCTION : 
In te rconnec t  t h e  pneumat-ia helium supply t o  t h e  engine 
helium system o r  v i c e  versa .  
USAGE : 
Normal ( In-valves)  - Engine $2 va lve  open from 1 h r  
55 min p r i o r  e n t r y  i n t e r f a c z  t o  s t o p r o l l .  
RTLS (In-valves)  - A l l  open a t  MECO t o  MECO + 20 sec. 
Normal (Out-valves) - A l l  open from MECO + 20 sec t o  
completion o f  t h e  p r o p e l l a n t  dump (4 min 53 s e c )  
and engine #l  and k 3  open 1 h r  55 min p r i o r  t o  e n t r y  
i n t e r f a c e  u n t i l  s t o p r o l l .  
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EpF BLOCKS FUNCTION 4 USAGE 
RTLS (Out-valves) - A l l  open from MECO + 22 sec  t o  
ground r e l a t i v e  ve loc i ty  <4500 f p s  + 2 see. 
ANALYSIS USAGE : 
20200 100 
ENG 1 HE INT I N  VL 39 7677 None Not used 
20200210 
ENG 1 HE INT OUT VL 39 7677 209,503 On from MECO + 20 sec  t o  MECO + 4 min 53 sec ;  on 
from 1 h r  55 min p r i o r  t o  en t ry  i n t e r f ace  u n t i l  
s t op ro l l .  
20200300 
ENG 2 HE IN'; I N  VL 39 7677 503 On from 1 h r  55 min p r io r  t o  en t ry  i n t e r f ace  u n t i l  




m ENG 2 HE INT  OUT VL 3 9 7677 209 On from MECO + 20 sec to MECO + 4 min 53 sec  
20200500 
ENG 3 HE INT I N  VL 39 7677 None Not used 
20200610 
ENG 3 HE INT OUT VL 39 7677 209,503 
20210 
ENGINE HELIUM SUPPLY 
ISOLATION VALVES 
&I from MECO + 20 sec t o  MECO + 4 n in  53 sec and from 
1 hr 55 n in  p r i o r  t o  en t ry  i n t e r f ace  until s t o p r o l l  
FUNCTION: 
I s o l a t e  t h e  Engine Helium Supply b o t t l e s  from the 
engine systems. There a r e  two, p a r a l l e l ,  normally 
closed solenoid valves i n  each Engine Helium System. 
TABLE A-X.- MAIN PROPULI?3ii SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
20210100 
ENG 1 HE SPY IS0 VLA 39 7677 203,209 
202 10200 
ENG 1 HE SPY IS0 VLB 39 7677 203,209 
202 10300 
ENG 2 HE SPY IS0 VLA 39 7677 203,209,503 
202 10400 
ENG 2 HE SPY IS0 VLB 39 7677 203,209,503 
202 10500 
ENG 3 HE SPY IS0 VLA 39 7677 203,209 
202 10600 
ENG 3 HE SPY IS0 VLB 39 7677 203,209 
USAGE : 
Normal - A l l  energized from the  s t a r t  of propel lant  
loading t o  MECO + 8 min, only engine {/2 open fo r  
22 min f o r  vacuum ine r t i ng ,  and from 1 hr  55 min 
p r io r  t o  en t ry  i n t e r f ace  u n t i l  s t op ro l l .  
RTLS - A l l  energized from s t a r t  of propel lant  loading 
t o  s t o p r o l l .  
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  MECO + 8 min 
Same a s  20210100 
On from pwr x f r  i n t  t o  MECO + 30 min; on from 1 h r  
55 min p r io r  t o  en t ry  i n t e r f ace  u n t i l  s t o p r o l l  
Same a s  20210300 
Same a s  20210100 





TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 




SOLENOIDS FUNCTION : 
I s o l a t e  the Vehicle Pneumatic Valve Helium Supply 
Bot t le  from the  pneumatic systems. There a r e  two, 
p a r a l l e l ,  normally closed solenoid valves. 
USAGE : 
20220 100 
PNEU HE SPY IS0 *L 1 39 7677 203,209,503 
20220250 




Normal - Both energized from the  s t a r t  of propel lan t  
loading t o  MECO + 30 min and from ent ry  i n t e r f ace  + 10 
min u n t i l  s t op ro l l .  
RTLS - Both energized from s t a r t  o f  propel lant  loading 
t o  s top ro l l .  
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  MECO + 30 min and from ent ry  
i n t e r f ace  + 10 min u n t i l  s t o p r o l l  
Same a s  20220100 
FONCTION : 
Provide a means of vent ing the  Helium Bot t les  f o r  
ground servicing.  There a r e  two normally closed 
solenoid valves i n  s e r i e s .  
TABLE A-X.- MAIN PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
202301 Or) 
HE SPY BLOWDN VLV # I  39 
20230200 
HE SPY BLOWDN VLV #2 39 
20240 





GO2 FLOW CNTL VLV ill 54 7677 201,203 
20240200 
GO2 FLOW CNTL VLV 02 54 ?677 201,203 
On only dur ing ground support  a c t i v i t i e s .  
ANALYSIS USAGE : 
Not used - GSE power 
Not used - GSE power 
FUNCTION : 
Control  LO2 tank p r e s s u r i z a t i o n  flow from t h e  engine 
dur ing engine o p e r a t i o n  t o  mainta in  a tank p r e s s u r e  
o f  20-22 p s i a .  There a r e  t h r e e  normally open solenoid 
va lves  i n  p a r a l l e l .  Vahe opera t ion  is c o n t r o l l e d  
by u l l a g e  p r e s s u r e  t r ansducers  loca ted  on t h e  ET. 
USAGE : 
Closed between LO2 tank pre-press  at  approx T - 2 
min 53 s e c  u n t i l  l i f t - o f f ,  then cycled u n t i l  KSCO. 
Closed t imes average approximately 23 sec /cyc le  far- 
10 c y c l e s .  RTLS usage is  TBD. 
ANALYSIS USAGE : 
On with 100% usage f a c t o r  between 2 min 53 s e c  p r i o r  
t o  l i f t - o f f  and l i f t - o f f ,  then on a t  43.7% usage 
f a c t o r  from l i f t - o f f  u n t i l  MECO. 
Same as 20240100 
TABLE A-X.- MAIN PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 




GO2 FLOW CNTL VLV 83 54 7677 201,203 
i 
i 20250 
GH2 FLOW CONTROL 
! VALVES 
20250100 
GH2 FLOW CNTL VLV 81 63 7677 201,203 
20250200 
GH2 FLOW CNTL VLV #2 63 7677 201,203 
. . 20250300 
€ 





FUNCTION & USAGE 
Same a s  202?3100 
FUNCTION : 
Control LH2 tank pressur iza t ion  flow from the  engine 
during engine operat ion t o  maintain a tank pressure 
of 32-34 psia .  There a r e  t'nree normally open solenoid 
valves i n  p a r a l l e l .  Valve operat ion is cont ro l led  
by u l lage  pressure t ransducers  located on the  ET. 
USAGE : 
Closed between LH2 tank pre-press a t  approx T - 1 
min 50 sec  u n t i l  l i f t - o f f ,  then cycled u n t i l  MECO. 
Closed times average approximately 13 sec/cycle f o r  
13 cycles .  RTLS usage is TBD. 
ANALYSIS USAGE : 
On with 100% usage f a c t o r  between 1 min 50 sec  pr io?  
t o  l i f t - o f f  and l i f t - o f f ,  then on a t  32.72 usage 
f a c t o r  from l i f t - o f f  u n t i l  MECO. 
Same a s  20250100 
Same a s  20250100 
TABLE A-X.- I U I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) E F F  BLOCKS FUNCTION & USAGE 
20270 
ULLAGE PRESSURE 
SIGNAL CONDITIONERS FUNCTION: 
Provide power and s i g n a l  condi t ion ing  t o  t h e  u l l a g e  
pressure  t ransducers  which c o n t r o l  t he  pressur iza t ion  
flow c o n t r o l  valves .  
USAGE : 
For normal usage and i n  t he  event  o f  an  R T L S  they 
a r e  a l l  on from pwr x f r  i n t  u n t i l  power is deadfaced 
p r i o r  t o  E T  j e t t i s o n .  
P-NALYSIS USAGE: 
20270100 
L?L PRES SIG COND $1 12 7677 203,209 On from pwr x f r  i n t  t o  MECO + 9 s e c  
20270200 
ULL PRES S I G  COND #2 '12 7677 203,209 On from pwr x f r  i n t  t o  MECO + 9 s e c  
20270300 
YLL PEES S I G  COND f 3 12 7677 203,209 On from pwr x f r  i n t  t o  MECO + 9 s e c  
20280 
P O I l l T  SEEJSOR 
ELECTRONICS FUNCTION : 
Provide power and l o g i c  f o r  p rope l lan t  tank l e v e l  
sensors .  T h e  l e v e l  sensors  a r e  u t i l i z e d  f o r  p rope l lan t  
loading,  to command engines shutdown i n  the  event  
o f  impending prope l lan t  dep le t ion ,  and t o  i n d i c a t e  





























































































































































































































































































































TABLE A-X.- I'AIN PROPULSION SUBSYSTEM 
I D  NO/ POGER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUiJCTION & USAGE 
USAGE : 
Normal - Energized from approx T - 7 sec t o  MECO 
+ 4 min 53 sec. 
RTLS - Energized a t  approximately T - 7 sec t o  a ground 
r e l a t i v e  ve loc i ty  of < 4500 fps  + 2 sec. 
ANALYSIS USAGE : 
1 2033GOOO 
LO2 OVED BL VL CL SL 39 7677 203,209 i 
i 20340 
? LH2 RTLS DUMP VALVES 
1 20340100 
i LH2 RTLS IB DKP v OP 39 7677 None 
20340200 
LH2 RTLS OB Dl* V OP 39 7677 Eone 
On from T - 7 sec  t o  MECO + 4 min 53 sec 
FUNCTION : 
Provide pneumatics t o  open the  normally closed LH2 
Feed RTLS Dump Valves. The Inboard and Outboard 
LH2 Feed RTLS Dump Valves a r e  two s e r i e s  connected 
valves which permit t he  LH2 Feed System t o  be dumped 
i n  the event of an RTLS abort .  
USAGE : 
Normal - not used. 
RTLS - Energized from MECO + 22 sec t o  a ground 
r e l a t i v e  ve loc i ty  of < 4500 fps. For STS-1 and 2,  
t h i s  ground r e l a t i v e  ve loc i ty  is expected t o  occur a t  
approx 23 min 35 sec a f t e r  en t ry  in te r face .  
ANALYSIS USAGE: 
Not used - contingency equipment 
Rot used - contingency equipment 
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
r0350 
LH2 RTLS REPRESSURI- 
ZATION VALVES 
20350100 
LH2 RTLS REPRS VL f I 39 
20350200 
LH2 RTLS REPRS VL P2 39 
20360 
ENG 2 PNEU XOVER VLV 39 
FUNCTION : 
Provide  Helium t o  p r e s s u r i z e  t h e  LH2 Feed System 
f o r  dump i n  t h e  e v e c t  of an RTLS a b o r t .  'Ihere a r e  
two normally c losed  so leno id  v a l v e s  i n  s e r i e s .  
USAGE : 
Normal - no t  used.  
RTLS - Energized from MECO + 22 s e c  t o  a ground 
r e l a t i v e  v e l o c i t y  4500 f p s .  
ANALYSIS USAGE: 
7677 None Not used - cont ingency equipment 
7677 None Not used - contingency equipment 
FUNCTION : 
i Provide an i n t e r c o n n e c t  from t h e  Engine 112 Helium 
i System t o  t h e  Veh ic le  Pneumatic Valve Helium System. 
f 
i It a l s o  p rov ides  a backup helium source  t o  Engine 
12 i n  case  of an engine  helium l e a k  dur ing a s c e n t .  
There is one normally c losed  so leno id  va lve .  
USAGE : 
Normal - Energized a t  MECO + 20 s e c  t o  completion 
o f  t h e  p r o p e l l a n t  dump. Energized from e n t r y  i n t e r f a c e  
u n t i l  s t o p r o l l .  
P 
i 
- - .-  -- 
TABLE A-X. - MAIN PROPULSION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
RTLS - Energized from MECO + 22 s e c  t o  a ground 
r e l a t i v e  v e l o c i t y  of  4500 f p s  + 2 see .  
ANALYSIS USAGE: 
20360000 
ENG 2 PNEU XOVER VLV 39 7677 209,503 
20370 
ENGINE FASCOS SYSTEM 
WG 1 FASCOS SYS A 23 
On from MECO + 20 s e c  t o  MECO + 4 min 53 s e c ;  on 
from e n t r y  i n t e r f a c e  u n t i l  s t o p r o l l  
FUNCTION : 
Provides f o r  an automat ic  shutdown of an SSME i f  
v i b r a t i o c  r e d l i n e s  a r e  exceeded. One u n i t  per  engine 
i s  mounted on t h e  main eng ins  c o n t r o l l e r .  S ix  
acce1eron;sters a r e  used t o  supply r a d i a l  a c c e l e r a t i o n  
da ta  t o  t h e  u n i t s .  Four a r e  m o ~ n t e d  90' a p a r t  on 
t h e  o x i d i z e r  turbo-pump housing. Vio la t ion  o f  
accsEera t ion  l i m i t s  from t h e s e  accelerometers  w i l l  
rea5l.k i n  an engine shutdown. The remaining two 
accelerometers  a r e  mounted t o  t h e  f u e l  turbo-pump 
housing and a r e  f o r  informat ion only.  
USAGE : 
A l l  u n i t s  a r e  powered from pwr x f r  i n t  through s t o p r o l l .  
However, the  s i g n a l s  a r e  i n h i b i t e d  from causing a 
shutdown u n t i l  TBD s e c  a f t e r  SSME i g n i t i o n  and dur ing  
SSME t h r o t t l i n g .  
ANALYSIS USAGE: 
OFT - On from pwr x f r  i n t  through s t o p r o l l  
TABLE A-X.- M A I N  PROPULSION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
20370200 
FNG 1 FASCOS SYS B 2 3 0077 103,105,111 OFT - same as 20370100 
OPS - N/A 
20370300 
ENG 1 FASCOS SYS C 23 0077 103,105,111 OFT - same as 20370100 
20370400 
ENG 2 FASCOS SYS A 
OPS - N / A  
0077 103,105,111 OFT - same as 20370100 




ENG 2 FASCOS SYS B 23 0077 103,105,111 OFT - same as 20370100 
U3 
OPS - N/A 
20370600 
ENG 2 FASCOS SYS C 23 0077 103,105,111 OFT - same as 20370100 
OPS - N/A 
20370700 
ENG 3 FASCOS SYS A 2 3 0077 103,105,111 OFT - same as 20370100 
OPS - N/A 
20370800 
ENG 3 FASCOS SYS B 2 3 0077 103,105,111 OFT - same as 20370100 
OPS - N/A 
TABLE A-X.- MAIN PROPULSION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
20370900 
ENG 3 FASCOS SYS C 23 0077 103,105,111 OFT - same a s  20370100 
OPS - N/A 
205 10 
MAIN ENGINE HEATERS FUNCTION : 
Maintain t h e  Main Engine C o n t r o l l e r s  above -65' F.  
USAGE : 
Each enabled by t h e  crew wher, i ts corresponding Main 
Engine C o n t r o l l e r  is o f f .  Thermostat ical ly  c o n t r o l l e d ,  
duty  c y c l e  is a func t ion  of a t t i t u d e  and b e t a  ang le .  ? 
X 
C3 
o ANALYSIS USAGE : 
20510100 
~ MAIN ENG HTR 111 283 7677 600 s e r i e s  See  appendix B h e a t e r  t a b l e s  
205 10200 
M A I X  ENG HTR 112 
205 10300 
MAIN ENG HTR 113 
20520 
SSME MFV HEATEX 
283 7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
283 7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
FUNCTION : 
Maintain t h e  SSME main f u e l  valve temperature a t  
a c c e p t a b l e  l e v e l s  dur ing r e c i r c  pump a p e r a t i o n  p r i o r  
t o  l i f t  o f f .  
USAGE : 
On during prelaunch u n t i l  umbi l i ca l  d isconnect .  
TABLE A-X.- MAIN PROPULSION SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
r ANALYSIS USAGE: 
20520 100 
SSME MFV HTR 1 340 7677 None 
20520260 
SSME MFV HTR 2 340 7677 None 
20520300 
SSHE MFV HTR 3 340 7677 None 
Not used (GSE power) 
 NO^ used (GSE power) 
Not used (GSE power) 

TABLE A-XI. -  ORBITAL MANEUVERING SUBSYSTEM 
ID tao/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
21010 
VA? IS0 VLVS LT POD FUNCTION : 
Allow He flow t o  p r e s s u r i z e  t h e  o x i d i z e r  tank dur ing 
OMS burns ,  and prevent  p r o p e l l a n t  vapor mixing i n  t h e  
upstream system should p r o p e l l a n t  migrat ion occur ,  
through t h e  check v a l v e s ,  between OMS burns .  They a r e  
normally c losed so leno id  va lves ,  loca ted  downstream o f  
t h e  p r e s s u r e  e q u a l i z a t i o n  l i n e  i n  t h e  o x i d i z e r  p ressur -  
i z a t i o n  l e g .  They a r e  opened by che "engine on" s i g n a l  
from t h e  GPC, with manual o v e r r i d e  c a p a b i l i t y  t o  e i the; -  
open o r  c l o s e .  The va lves  a r e  p a r a l l e l  bu t  both a r e  
powered dur ing  OM5 burns .  
USAGE : 
Both va lves  a r e  powered (open) f o r  t h e  f u l l  d u r a t i o n  of  
sach  OMS burn. 
21010100 
VAP IS0 VLV 1 LT POD 5 1 7677 301,311 
ANALYSIS USAGE : 
On f o r  t h e  f u l l  d u r a t i o n  o f  each OMS burn 
21 020 
HE IS0 VLVS LF'T POD 
On f o r  t h e  f u l l  d u r a t i o n  o f  each OMS burn 
FUNCTION : 
Allow He flow t o  t h e  p r e s s u r i z a t i o n  system during OMS 
burns and i s o l a t e  t h e  He tank from t h e  two r e g u l a t o r  
l e g s  of  t h e  p r e s s u r i z a t i o n  system during non-thrusting 
pe r iods .  They a r e  normally c losed solenoid v a l v e s ?  
opened by t h e  "engine on" s i g n a l  from t h e  GPC, wi th  
manual o v e r r i d e  e i t h e r  open o r  c losed .  Both a r e  
powered dur ing OMS burns .  
T A B L E  A-X1.- O R B I T A L  MANEUVERING SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
LQUIPMENT D E S C R I P T I O N  (WATTS) EFF BLOCKS F U N C T I O N  & USAGE 
USAGE : 
Both va lves  a r e  powered (open) f o r  t h e  f u l l  dura t ion  o f  
each OMS burn.  
A N A L Y S I S  USAGE : 
21020100 
HE IS0 VLV A L F T  POD 73 7677 301,311 On f o r  t h e  f u l l  d u r a t i o n  of  each OMS burn 
21020200 
HE: IS0 VLV B L F T  POD 7 3 7677 301,311 
21 030 
VAP IS0 VLVS R T  P O D  
21030100 
VAQ IS0 VLV 1 R T  POD 
21030200 
VAP IS0 VLV 2 R T  POD 
On f o r  t h e  f u l l  d u r a t i o n  of  each OMS burn 
F U N C T I O N  : 
Allow He flow t o  p r e s s u r i z e  t h e  o x i d i z e r  tank dur ing 
OMS burns ,  and prevent; p r o p e l l a n t  vapor mixing i n  
t h e  upstream system should p r o p e l l a n t  migrat ion occur 
through tile check v a l v e s ,  between OMS burns.  They 
a r e  normally c losed so leno id  v a l v e s ,  loca ted  downstream 
of  t h e  pr'ressure e q u a l i z a t i o n  l i n e  i n  t h e  o x i d i z e r  
p r e s s u r i z a t i o n  l e g .  They a r e  opened by t h e  "engine on" 
s i g n a l  from t h e  G P C ,  wi th  manual o v e r r i d e  c a p a b i l i t y  
t o  e i t h e r  open o r  c l o s e .  The va lves  a r e  p a r a l l e l  
bu t  both are powered durbng OMS burns .  
USAGE : 
Both va lves  a r e  powered (open) f o r  t h e  f u l l  d u r a t i o n  
oi" each OMS burn. 
A N A L Y S I S  USAGE : 
5 1 7677 301,311 On f o r  t h e  f u l l  d u r a t i o n  o f  each OMS burn 
On f o r  t h e  r u l l  dura t i c - l  o f  each OM5 burn 
T A B L E  A-XI . -  O R B I T A L  M A N E W E R I N G  S U B S Y S T E M  
ID NO/ 
E Q U P M E N T  D E S C R I P T I O N  
POSIER A C T I V I T Y  
(WATTS)  E F F  BLOCKS F U N C T I O N  & USAGE 
2'1040 
HE IS0 V L V S  R G T  P O D  
21040100 
HE IS0 VLV A RGT POD 
21040200 
HF IS0 VLV B R G T  P O D  
F U N C T I O N  : 
Allow He flow t o  t h e  p r e s s u r i z a t i o n  system during OMS 
burns and i s o l a t e  t h e  He tank from t h e  two r e g u l a t o r  
Legs of  t h e  p r e s s u r i z a t i o n  system dur ing  non-thrtlst ing 
pe r iods .  They are normally c losed  so leno id  v a l v e s ,  
Opened by the  "engine onv s i g n a l  from the GPC, with 
manual o v e r r i d e  e i t h e r  o?en o r  c l o s e d .  Both are 
powered dur ing OMS burns .  
USAGE : 
Both va lves  a r e  powered (open) f o r  the  f u l l  dura t ion  of  
each O M  burn. 
A N A L Y S I S  USAGE : 
73 7677 301,317 f o r  t h e  f u l l  d u r a t i o n  o f  each OMS burn 
73 7677 301,311 On f o r  the  f u l l  d u r a t i o n  o f  each OMS burn 
*. F U N C T I O N  : 
Provide power far t h e  ins t rumenta t ion  and l o g i c  
a s s o c i a t e d  with  t h e  engine gimbal a c t u a t o r s .  
21070100 
i P  ACT GMBL I N S T / U ) G  7 7677 101 
USAGE : 
A l l  on cont inuously  throughout a l l  miss ions .  
A N A L Y S I S  USAGE:  
On from pwr x f r  i n t  t o  EOM 
TABLE A-XI.- ORBITAL MANEUVERING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
21073200 
LP STB GMBL INST/LOG 7 7677 101 On from pwr x f r  i n t  t o  EOM 
21070350 
RP ACT GMBL INST/LOG 7 7677 101 On from pwr x f r  i n t  t o  ZOM 
I j 
t i  21070400 C i RP STB GMBL INST/LOG 7 7677 lo1 










L? PTi AC'I GMBL BURN 60 7677 301,315 
21080110 
LP PTH ACT GMBL SLFN 181 7677 None 
21080200 
L? YAW ACT GMBii BURN 60 7677 301,311 
21080210 
LP YAW ACT GMBL SLFN 181 7677 None 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
This  component r e p r e s e n t s  t h e  power t o  the  motors which 
d r i v e  t h e  engine gimbal a c t u a t o r s .  The a c t u d t o r s  con- 
t r o l  t h e  t h r u s t  v e c t o r  of' t h t  OMS engines  i n  p i t c h  and 
yaw. Each a c t u a t o r  is dr iven  by one of  two redundant 
motors,  whi le  t h e  o t h e r  motor is i g  standby. 
USAGE : 
. Burn Mode - On f o r  t h e  dura t ion  of  each OMS burn. 
Slew Mode - On when d r i v i n g  t h e  engine t o  a new posi-  
t i o n ,  i f  n o t  burning. 
ANALYSIS USAGE: 
On f o r  t h e  f u l l  d u r a t i o n  of  each OMS burn 
Not used 
On f o r  t h e  f u l l  d u r a t i o n  o f  each OMS burn 
Not used 




(WATTS) EFF BLOCKS FUNCTION & USAGE 
21080300 
LP PTH STB GMBL BURN 
21080310 
LP PTH STB GMBL SLEW 
21080r100 
L? YAW SIB GMBL BURN 
210eG4ii) 




itp PTH ACT GMBL BURN 
210901 10 
RP PTH ACT GMBL SLFV 
21090200 
RP YAW ACT GMBL BURN 
60 7677 None 
181 767? None 
60 7677 None 
18 1 7677 None 
60 7677 301,311 
18 1 7677 None 
60 7677 301,311 
Not used (redundant equipment) 
Not used 
Not used (redundant equipment) 
Not. used 
This  component r e p r e s e n t s  t h e  power t o  t h e  motors which 
d r i v e  the  engine gimbal a c t u a t o r s .  Tne a c t u a t o r s  con- 
t r o l  t h e  t h r u s t  v e c t o r  of t h e  OMS engines  i n  p i t c h  and 
yaw. Each a c t u a t o r  is dr iven  by one o f  two redcndant 
motors ,  whi le  the  o t h e r  motor is  i n  standby. 
USAGE : 
Burn Mode - On f o r  t h e  dura t ion  of each OMS burn. 
Slew Mode - On when d r i v i n g  t h e  engine t o  a new posi-  
t i o n ,  i f  no t  burniag.  
ANALYSIS USAGE: 
On f o r  t h e  f u l l  d u r a t i o n  of  each OMS burn 
Not used 
On f o r  t h e  f u l l  dura t ion  of  each OMS burn 
TABLE A-XI.- ORBITAL MANEUVERING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
21090210 
RP YAW ACT GMBL SLEW 181 7677 None 
21090300 
RP PTH STB GMBL BURN 60 7677 None 
21090310 
RP PTH STB GMBL SLEW 181 7677 None 
21090400 
RP YAW STB GMBL BURN 60 7677 None 
21090410 
RP YAW STB GMBL SLEW 181 7677 None 
21 100 
FUEL TR IS9  VLVS 
21 100100 
FUEL TK IS0 VL A-LP 
21 100200 
FUEL TK IS0 VL B-LP 
7 3 7677 None 
73 7677 None 
Not used 
Not used ( redundant  equipment) 
Not used 
Not used ( redundant  equipment) 
Not used 
FUNCTION : 
I s o l a t e  t h e  f u e l  tank from t h e  engine feed system when 
c l o s e d .  They 're l o c a t e d  i n  p a r a l l e l  p a i r s  a t  t h e  
o u t l e t  o f  each f 'ael  t ank .  These a r e  motor d r iven  b a l l  
v a l v e s  r e q u i r i n g  momentary power t o  open o r  c l o s e .  
There is no so f tware  c o n t r o l  u n l e s s  a u t o  c r o s s f e e d  is 
incorpora ted .  
USAGE : 
Normally open, bo th  c losed  f o r  OMS K i t  usage and f o r  
l e a k  i s o l a t i o n  (momentary power). 
ANALYSIS USAGE: 
Not used (cont ingency usage)  
Not used (cont ingency usage)  
TABLE A - X I . -  ORBITAL MANEUVERING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
21 100300 
FUEL TK IS0 9L A-RP 73 7677 None 
21 100400 
FUEL TK IS0 VL B-RP 73 7677 None 
21 110 
OXID Ti IS0 VLVS 
21 110100 
O X I D  TK IS0 VL A-LP 73 7677 None 
21 1 10200 
OXID TK IS0 VL B-LP 73 7677 None 
21 110300 
OXID TK IS0 VL A-RP 73 7677 None 
21 1 10400 
OXID TK IS0 VL B-RP 7 3 7677 None 
21 120 
FUEL CROSSFD VLVS 
Not used (contingency usage! 
Not used ( contingency usage) 
FUNCTION : 
I s o l a t e  t h e  o x i d i z e r  tank from the  engine feed system 
when c losed .  They a r e  loca ted  i n  p a r a l l e l  p a i r s  at; 
t h e  o u t l e t  of  each tank. Ttiese a r e  motor d r iven  b a l l  
va lves  r e q u i r i n g  momentary power t o  open o r  c l o s e .  
Tnere is no sof tware  c o n t r o l  u n l e s s  au to  c ross feed  
is incorpora ted .  
Normally open, both c losed f o r  OMS k i t  usage and f o r  
l e a k  i s o l a t i o n  (momentary power). 
ANALYSIS USAGE: 
Not used (contingency usage)  
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
FUNCTION : 
TABLE A-XI . - ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOC I(S FUNCTION & OSAGE 
Feed f u e l  t o  an interconnect /crossfeed manifold which 
suppl ies  the  other  OMS engine or  RCS engines. They a r e  
i n s t a l l e d  i n  p a r a l l e l  p a i r s  between t he  propel lant  
feed l ines  and t he  crossfeed l i ne s .  These a r e  motor 
driven b a l l  valves requir ing momentary power (1.5 sec)  
t o  open o r  c lose.  They a r e  normally actuated by t h e  
crew but GPC actuated i n  abor t s  requir ing an OMS 







FUEL CROSSFD VL A-LP 73 7677 051 
21 120200 
FUEL CROSSFD VL B-LP 73 7677 05: 
21 120300 
FUEL CROSSFD VL A-RP 73 7677 None 
2 1 120400 
FUEL CRDSSFD VL B-RP 73 7677 None 
Nonnally closed,  both opened when OMS K i t  p rope l lan t  ate 
being used, when U4S Propel lant  is  being fed t o  RCS 
t h r u s t e r s ,  o r  when an OMS engine has f a i l ed  and propel- 
l a n t  is being c ross  fed t o  t he  opposite engine 
(momentary power). In t he  event of an RTLS abor t  they 
w i l l  be actuated a t  powered p i t ch  around. 
ANALYSIS USAGE : 
STS-1 On t o  open for 1.5 sec  a t  3 h r s  post deorb i t  re- 
hearsa l  TIC and on t o  c lose  fo r  1.5 sec  a t  4.5 h r s  post 
deorb i t  rehearsal  TIC 
STS-2 and OPS - Not used 
STS-1 Same as  21120100 
STS-2 and OPS - Not used 
Not used 
Not used 
TABLE A-XI . - ORBITAL MANEUVERING SUBSYSTEW 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTION (WATTS) E F F  BLOCKS 
21 130 
OXID CROSSFD VLVS 
21 130100 
UXID CROSSFD VL A-LP 73 
21 130200 
O X I D  CROSSFD 'a B-LP 73 
21 130300 
O X I D  CROSSFD VL A-RP 7  3  




Feed o x i d i z e r  t o  an i n t e r c o n n e c t / c r o s s f e e d  manifo ld  
which s u p p l i e s  t h e  o t h e r  OMS eng ine  o r  RCS eng ines .  
They a r e  i n s t a l l e d  i n  p a r a l l e l  p a i r s  between t h e  p r o p e g  
l a n t  f e e d l i n e s  and t h e  c r o s s f e e d  l i n e s .  These a r e  motcr 
d r i v e n  b a l l  v a l v e s  r e q u i r i n g  momentary power ( 1 . 5  ,ec) 
t o  open o r  c l o s e .  They a r e  normal ly  a c t u a t e d  by t h e  
crew b u t  GPC a c t u a t e d  i n  a b o r t s  r e q u i r i n g  an OMS 
c r o s s f e e d  o r  OMS t o  RCr; i ? t e r c o n n e c t  c o n f i g u r a t i o n  . 
USAGE : 
Normally c l o s e d ;  both  opened when OMS k i t  p r o p e l l a n t s  
a r e  be ing used ,  when CMS p r o p e l l a n t  is being f e d  t o  RCS 
t h r u s t e r s ,  o r  when an OMS eng ine  "a f a i l e d  and propel-  
l a n t  is being c r o s s  f ed  t- t h e  o p p o s i t e  eng ine  
(momentary power). In t h e  even t  o f  an R T L S  a b o r t  t h e y  
w i l l  be a c t u a t e d  a t  powered p i t c h  around.  
ANALYSIS USAGE: 
STS-1 Ch t o  open f o r  1.5 s e c  a t  3 h r s  pos t  d e o r b i t  
r e h e a r s a l  T I C  and on tc clcse f o r  1.5 sec a t  4.5 
h r s  pos t  d e o r b i t  r e h e a r s a l  TIG 
STS-2  and OPS - Not used 
STS-1 Same a s  21 130100 











































































































































TABLE A-XI. - OREITAL ;'lAb!EUVERING SUBSYSTEII 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
21210400 ( 4 )  
EIIG CKTL VLV TLKBCK 1 
21210500 (4)  
EFJG PURG VLV TLKBCR 1 
7677 lJone Not used 
7677 Hone 'Not used 
7677 None Not used (low mwer )  
21240 
OUANTITY GAGES 
Sense t h e  q u a n t i t y  remaining i n  each of  t h e  p r o p e l l a n t  
t anks .  The s i g n s l s  a r e  used for  crew d i s p l a y  and fo r  a  
t a n k  d e p l e t i o n  i n d i c a t i o n  t o  t h e  GPC. These a r e  
capac i t ance  p r ~ b e s .  
USAGE : 
Operate Mode - Ch f o r  t h e  f u l l  du ra t ion  o f  each @IS 
burn.  
I d l e  Mode - (X7 cont inuously  throughout t h e  miss ion 
excep t  when i n  o p e r a t e .  
ANALYSIS USAGE : 
21240100 
Q U  AN GAGE TOT-LP -0PR 30 7677 301,31 1 On fo r  t h e  f u l l  d u r a t i o n  o f  each OMS burn 
212401 10 
QUAI{ GA CE TOT-LP-IDL 10 7677 101 (X7 f r m  pwr x f r  i n t  t o  EON except when i n  t h e  Operate 
mode 
2124C20G 
QUA!: GAGE TOT-R P-O PR 30 7677 301,311 On f o r  t h e  f u l l  d u r a t i o n  o f  each 011S burn 
71211n3.10 - 
QUArl  GAGE TOT-R P-IDL 19 7677 1C)l On from ptrr xfr i n t  t o  !DM except  when i n  t h e  Operate 
TABLE A-XI.-  ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) R F  BLOCKS FUNCTION & USAGE 
mode 
21250 
ENG PRESU V COILS LP 
21250100 
ENG PRESU V COIL 1 I 2  33 7677 123,301,311 
2 1250200 
ENG PRFSU V COIL 2 LP 33 7677 1239301,311 
21260 
ENG 'PRESU V C O I L S  RP 33 
FUNCTION : 
Actuate normally closed solenoid valves  which provide 
pneumatic pressure t o  t he  engine con t ro l  valves.  The 
solenoid valves  have redundant c o i l s ,  both of which a r e  
powered when open. I f  a valve f a i l s  t o  open, s u f f i -  
c i e n t  pneumatics a r e  ava i l ab l e  f o r  only one subsequent 
burn o f  t h a t  OMS engine. 
On from 2 min p r i o r  t o  l i f t - o f f  through OMS-1 and then 
on from 2 min p r io r  t o  each OMS burn u n t i l  t h e  end of 
t he  burn. 
ANALYSIS USAGE: 
On from 2 min p r i o r  t o  l i f t - o f f  through OMS-1 and then 
on from 2 min p r i o r  t o  each OK3 burn u n t i l  t h e  end of 
the  burn. 
On from 2 min p r i o r  t o  l i f t - o f f  through OMS-1 and then  ' 
on from 2 min p r i o r  t o  each OMS burn u n t i l  the  end of 
the  burn. 
FUNCTION : 
Actuate normally closed so lenoid  valves  which provide 
pneumatic pressure t~ the  engine con t ro l  valves .  The 
solenoid valves  have redundant c o i l s ,  both of which a r e  
powered when open. I f  a valve f a i l s  t o  open, su f f i -  
7' -- - -  - 7- --. - -I- - -w 
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TABLE A-XI . - ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) E F F  BLOCKS FUNCTION & USAGE 
c i e n t  p n e u m a t i c s  a r e  a v a i l a b l e  f o r  o n l y  one  s u b s e q u e n t  




ENG PRESU V C O I L  1 R P  33 
k 
! 9 
I x H 21 260200 
EElG PPESU V C O I L  2 R P  33 t: 
21270 
ENG CTL V 1 C O I L S  LP 
USAGE : 
On f rom 2 min p r i o r  t o  l i f t - o f f  t h r o u g h  OMS-1 and t h e n  
on from 2  min p r i o r  t o  e a c h  U l S  b u r n  u n t i l  t h e  end 
o f  t h e  burn .  
ANALYSIS USAGE : 
On from 2  rnin p r i o r  t o  l i f t - o f f  t h r o u g h  '3-IS-1 and  t h e n  
on f rom 2  min p r i o r  t o  e a c h  OMS b u r n  u n t i l  t h e  end o f  
t h e  b u r n .  
On from 2 rnin p r i o r  t o  l i f t - o f f  t h r o u g h  OMS-1 and t h e n  
on f rom 2 min p r i o r  t o  e a c h  OFIS b u r n  u n t i l  t h e  end o f  
t h e  b u r n .  
FUNCTION : 
A c t u a t e  n o n a l l y  c l o s e d  s o l e n o i d  v a l v e s  which s u p p l y  
p n e u m a t i c s  t o  open t h e  p r o p e l l a n t  f e e d  b a l l  v a l v e s .  
The s o l e n o i d  v a l v e s  have  r e d u n d a n t  c o i l s ,  b o t h  o f  which 
a r e  powered when open .  F a i l u r e  o f  a  v a l v e  t o  open 
c a u s e s  l o s s  o f  an OMS e n g i n e .  These v a l v e s  a r e  opened  
b y  t h e  " e n g i n e  on" s i g n a l  from t h e  GPC. 
USAGE : 
On fcr t h e  f u l l  d u r a t i o n  o f  e a c h  OMS b u r n .  

--r7"ly-- "- ---. - -.*, - -* --9iP- . - - 
f-, f k - 
TABLE A-XI.-  ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
On f o r  t h e  f u l l  dura t ion  of each OMS burn. 
ANALYSIS USAGE : 
21290100 
ENG CTL V 1 COIL 1 RP 33 7677 301,311 On f o r  the  f u l l  dura t ion  of each OMS burn 
2 1290200 
hNG CTL V i COIL 2 PP 33 7677 301,311 
21 300 
ENG CTL V 2 COILS RP 
On f o r  the  f u l l  dura t ion  of each OMS burn 
FUNCTION : 
Actuate normally c losed so leno id  valves  which supply 
pneumatics t o  open t h e  p r o p e l l a n t  feed b a l l  valves .  
The so leno id  va lves  have redundant c o i l s ,  both of which 
a r e  powered when open. F a i l u r e  of a valve t o  open 
caqses  l o s s  of  an OMS engine.  These va lves  a r e  opened 
by t h e  "engine on" s i g n a l  from t h e  GPC. 
USAGE : 
On f o r  t h e  f u l l  dura t ion  of each OMS burn. 
ANALYSIS USAGE : 
21 3001 00 
ENG CTL V 2 COIL 1 RP 33 7677 301,311 On f o r  the  f u l l  dura t ion  of each OMS burn 
21 300200 
ENG CTL V 2 C O I L  2 RP 33 7677 301,311 
21 330 
ENGINE PUEGE VLVS 
On f o r  t h e  f u l l  d u r a t i o n  of each OMS burn 
FUNCTION : 
Allows GN2 flow t o  purge f u e l  l i n e  a t  OMS burn c u t o f f .  
They a r e  normally c losed so leno id  lral%?s i n  s e r i e s  
TABLE A-XI .- ORBITAL ;&INEWERING SUE 3YSTEM 
- 
ID NO/ POKER ACTIVITY 
EGUIP@ENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
opened by s i g n a l s  from t h e  GPC. 
USAGE : 
Both on f o r  2 s e c  fol lowing each O i ?  burn. 
ANALYSIS USA03 : 
21330, J (2 )  
ENGINE PURGE VLVE-LP 66 7677 301,311 Both on f o r  2 s e c  follt jwing each OMS burn 
21330200 (2)  
ENGINE PURGE VLVE-RP 66 7677 301,311 
2 1 340 
GN2 FILL/VENT VLV 
2!340100 
GN2 FILL/VENT VLV-W 51 7677 None 
2 1340200 
GN2 FILL/VENT VLV-RP 5 1 7677 None 
21510 
OkS/RCS PRP KT LP 
Both on f o r  2 sec fol lowing each OMS burn 
FUNCTION : 
Used t o  f i l l  GN2 tanks  approximately 20 h r s  ~ r ! o r  
t o  launch. 
Used 20 h r s  p r i o r  t o  launch. Control led by prelaunch 
MBM; t h e r e f o r e ,  cannot be used i n  f l i g h t .  
ANALYSIS E A G E  : 
Not used (GSE usage) 
Not used (GSE usage) 
FUNCTION : 
Maintain t h e  components i n  t h e  OMS/RCS pods above 40 
deg F. These a r e  r a d i a n t  a r e a  hea te r s .  The A and B 
h e a t e r s  a r e  redundant and may be enabled o r  d i sab led  
TABLE A-XI.- ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
independent;?, 
21510100 
GSE SR PN HT A-43 .LP 
21510200 
ENG SR PN A-37-lP 
21510300 
OME COVER HT A-53-LP 
21510400 
Y-WB OTBD IQ A-27-LP 
21 51 0500 
Y-WB I N B D  HT A-33-LP 
43 7677 Asc, 
600 s e r i e s  
64 7677 600 s e r i e s  
108 7677 Asc, 
600 s e r i e s  
108 7677 Asc, 
600 s e r i e s  
108 7677 Asc, 
600 s e r i e s  
Heaters  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d  but  may be 
enabled o r  d i s a b l e d ,  a s  a group, f r a n  t h e  a f t  s t a t i o n .  
When enabled prelaunch, some h e a t e r s  may c y c l e  dur ing  
a s c e n t  depending upon prelaunch purge temperac dres. 
Otherwise,  duty  c y c l e s  are a funct ion of a t t i t u d e  
and b e t a  angle .  For most miss ions ,  t h e s e  h e a t e r s  
w i l l  be d i sab led  u n t i l  a f t e r  seat e g r e s s ,  then aga in  
f o r  descen t  . 
ANALYSIS USAGE : 
See appendix B h e a t e r  t a b h s  
See appendix B h e a t e r  t a b l e s  
See appendix B h e a t e r  t a b l e s  
See appendix B h e a t e r  t a b l e s  
See appendix B h e a t e r  t a b l e s  
21510600 
Y-WB UPR HT A-31-LP 108 7677 600 s e r i e s  See  appendix B h e a t e r  t a b l e s  
TABLE A-XI . - ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTION (kIATTS) EFF BLOCKS FUNCTION & USAGE 
CTLNGBHTA1-214.P 202 7677 ASC, See  appendix B h e a t e r  t a b l e s  
600 series 
2151080(3 
CTLNIJB bTA2-21-LP 213 7677 Asc, See appendix B h e a t e r  t a b l e s  
600 series 
21510900 







RCS HSNG HT A1-41-LP 
03 
2151 1300 
RCS HSbiG HT A2-41-LP 
21520 
OMS/RCS PRP HT LP 
7677 Asc, See appendix B h e a t e r  t a b l e s  
600 series 
7677 Asc, 
600 series See appendix B h e a t e r  t a b l e s  
7677 Asc, 
600 series See  appendix 9 h e a t e r  t a b l e s  
Maintain t h e  components i n  t h e  MS/RCS pods above 40 
deg F. These a r e  r a d i a n t  r r e a  h e a t e r s .  The P. and E 
h e a t e r s  a r e  redundant  and may be enabled  o r  d i s a b l e d  
independent1  y. 
USAGE : 
H e a t e r s  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d  bu t  @y be  
enabled  o r  d i s a b l e d ,  a s  a group,  from t h e  a f t  s t a t i o n .  
When enabled  p re l aunch ,  some h e a t e r s  may c y c l e  d u r i n g  
a s c e n t  depending upon pre launch purge tmpr-: 'atures. 
TABLE A-XI . - ORBITAL tIANEUVERING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & !!,!;'SAGE 
- - In- 
Otherwise ,  d u t y  c y c l e s  a r e  a fu t i c t ion  o f  a t t i t u d e  
and b e t a  angle .  For most r n i s ~ i o n s ,  t h e s e  h e a t e r s  
w i l l  be d i s a b l e d  u c t i l  a f t e r  s e a t  e g r e s s ,  t h e n  aga in  
f o r  descen t .  
AtJALYSIS USAGE : 
21520100 
GSE SR PN HT B-51-LP 43 7677 None Not used ( r e d m d a n t  equipment) 
2 1520200 
ENG SR PFI HT B-39-LP 64 7677 None Not used ( redundant  equipment)  
ONE COVE. HT B-55-LP 108 7677 None 
21520400 
Y 4 E  OTBD HT B-25-LP 108 7677 Hone 
21520501) 
Y-WB I N B D  HT R-35-LP 108 7677 None 
21520600 
Y-WB UPR FIT B-29-LP 108 7677 None 
202 7677 None 
21 3 7677 None 
106 7677 None 
21 8 7677 None 
Not used ( r edundan t  equipment) 
Not used ( redundant  equipment)  
Not used ( r e d t n d a n t  equipment 
Not used ( r e d m d a n t  equipment)  
Not used ( ~ e d m d a n t  equipment)  
Not used ( r e d t n d a n t  equipment) 
Not used ( redundant  equipment)  
Not used ( redundant  equipment) 
TABLE A-XI.  - ORBITAL MANEUVERING SUBSYSTEM 
- 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLDCKS FUNCTION & USAGE 
- 




RCS HSNS HT B2-45-L.P 102 
21530 
OMS/RCS PRP HT RP 
21530100 
GSE SR PN HT A-44-RP 43 
21530300 
OME COVER HT A-54-RP 108 
7677 None Not used ( redundant  equipment) 
FUNCTION: 
Maintain t h e  components i n  t h e  OMS/RCS pods = I ~ O V ~  40
deg F. These a r e  r a d i a n t  a r e a  h e a t e r s .  The A and B 
h e a t e r s  a r e  redundant  and may be enabled  o r  d i s a b l e d  
independen t1  y. 
USAGE : 
H e a t e r s  a r e  thermostatic all^ c o n t r o l l e d  b u t  may be 
enabled  o r  d i s a b l e d ,  a s  a group,  from t h e  a f t  s t a t i o n .  
When enabled  p re l aunch ,  some h e a t e r s  may c y c l e  d u r i n g  
a s c e n t  depending upon pre launch purge t empera tu res .  
O the rwise ,  d u t y  c y c l e s  a r e  a f u n c t i o n  o f  a t t i t u d e  
and b e t a  angle .  For most mi s s ions .  t h e s e  h e a t e r s  
w i l l  be d i s a b l e d  u n t i l  a f t e r  s e a t  e g r e s s ,  t hen  aga in  
f o r  d e s c e n t .  
ANALYSIS USAGE : 
7677 Asc, See  appendix B h e a t e r  t a b l e s  
600 series 
7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
7677 Asc, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
TABLE A-XI . - ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ POWE K ACT1 VITY 
ECUIPI4ENT DESCRIPTION (VATTS EFF BLOC YS FUNCTION & USAGE 
Y-WB OTBD HT A-28-RP 108 7677 k c *  See appendix B hea ter  t a b l e s  
600 series 
21530500 
Y-WB INBD HT A-34-RP 108 7677 Asc, See appendix B heater  t a b l e s  
600 s e r i e s  
2 1530600 
Y-WB UPR HT A-32-RP 108 7677 600 s e r i e s  See  appendix B heater  t a b l e s  
21530700 
CT LN WE HT P.1-22-RP 202 7677 Asc,  See appendix E heater  t a b l e s  
600 s e r i e s  
21530800 
9 CT LN L-83 HT A2-22-RP 21 3 7677 A=, See appendix I3 heater  t a b l e s  
X 600 series 
n 
t.Y 
r 21 530900 
CT LM WB HT A3-22-RP 106 7677 A x ,  See appendix B heater  t a b l e s  
600 s e r i e s  
21531 100 
CT Ltl ?lE HT A4-22-RP 218 7677 A x ,  See appendix B heater  t a b l e s  
600 s e r i e s  
21531200 
RCS HSNG HT A1-42-RP 118 7677 A X ,  See  appendix B hea ter  t a b l e s  
600 s e r i e s  
21531300 
RCS HSNG HT A2-'42-RP 102 7577 AX, See appendix B heater  t a b l e s  
600 series 
21540 
OMS/RCS PRP HT RP FUNCTION : 
Maintain the components i n  t h e  OMS/RCS p d s  above 40 
TABLE A-XI .  - ORBITAL MANEUVERING SUESYSTEM 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOC KS 
i 
FUNCTION &i USAGE I 
deg F. These a r e  r a d i a n t  a r e a  h e a t e r s .  The A and B 
h e a t e r s  a r e  redundant  and may be enabled  o r  d i s a b l e d  






GSE SR PN HT B-52-RP 
21540200 
ENG SR PN HT E-40-RP 
21540300 
OME COVER HT B-56-RP 
21540400 
Y-WB OTBD HT B-26-RP 
21 540500 
Y-WB I N B D  HT B-36-RP 
21540600 








H e a t e r s  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d  b u t  may be 
enab led  o r  d i s a b l e d ,  a s  a  group,  frcm t h e  a f t  s t a t i o n .  
When enabled  p re l aunch ,  sone  h e a t e r s  may c y c l e  du r ing  
a s c e n t  depending upon pre launch Durge t empera tu res .  
O the rwise ,  d u t y  c y c l e s  a r e  a  f w ~ c t i o n  o f  a t t i t u d e  and 
b e t a  ang le .  For most m i s s i o n s ,  the%.:. h e a t e r s  w i l l  be  
be  d i s a b l e d  u n t i l  a f t e r  s e a t  egre ,<s ,  then  aga in  f o r  
d e s c e n t .  
ANALYSIS USAGE: 
Not used ( redundant  equipment)  
Not used ( r e d m d a n t  equipment)  
Not used ( redundant  equipment)  
Not used ( r edundan t  equipment)  
Not used ( redundant  equipment)  
Not used ( redundant  equipment)  
Not used ( r edundan t  equipment)  
TABLE A-XI . - ORBITAL M A N E U V E R I N G  SUBSYSTEM 
I D  !lo/ POWER ACT1 VITY 
EQIIPKENT DESCRIPTION (WATTS EFF BLOCKS FlRJCTION & USAGE 
2 I sir18 no 
CT LN bJl3 HT B2-24-RP 21 3 7677 tlone 
21540900 
CT Lfi WR HT B3-24-RP 106 7677 None 
21541 100 
CT LN WB HT B4-24-RP 218 7677 None 
21541200 
RCS HSNG HT 51-46-RP 11 8 7677 None 
21541300 
RCS HSNG HT B2-46-RP 102 7677 None 
? 
% 27700 
w CROSSFED OX/FU FLEX 
h) 
W 
L I N E  HEATERS 
21700100 
XFD OX/FU FLXL HTA-L 36 7677 Asc, Des, 
600 s e r i e s  
Not used ( r edundan t  equ ipnen t )  
Not used ( r edundan t  e q u i p n e n t )  
Not, used ( r edundan t  e q u i p n e n t )  
Mot used ( r edundan t  equipment)  
Not used ( r edundan t  e q u i p n e n t )  
FUNCTION : 
Maintain t h e  p r o p e l l a n t  l i n e  t empera tu res  i n  an accept -  
a b l e  r ange  t o  p reven t  f r e e z i n g .  The A&E h e a t e r s  a r e  
redundant  and may be enabled  o r  d i s a b l e d  independen t ly .  
USAGE : 
Hea te r s  a r e  t h e n o s t a t i k a l l y  c o n t r o l l e d  b u t  may be  
enabled  o r  d i s a b l e d ,  a s  a  group,  from t h e  a f t  s t a t i o n .  
When enabled  p re l aunch ,  most. $.asters w i l l  c y c l e  d u r i n g  
a s c e n t  depending upon p r e l a s n e h  purge t empera tu res .  
Otherwise ,  d u t y  c y c l e s  a r e  a  f u n c t i o n  of a t t i t u d e  and 
b e t a  a n g l e .  For most m i s s i o n s ,  e i t h e r  system A o r  sys-  
tem B w i l l  be enabled  con t inuous ly .  
ANALYSIS USAGE: 
See appendix B h e a t e r  t a b l e s  
TABLE A-XI.  - ORBITAL MANEUVERING SUBSYSTEr? 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOC KS FUNCTION & USAGE 
21 700200 
XFD OX/FU FLXL HTB-L 
21 700300 
XFD OX/FU F L L  HTA-R 
21700000 
XFD OX/FU FLXL HTB-R 
21710 
CROSSFEED OX/FL! LINE 
HEATERS 
21710100 
XFD OX/FU LNE HT-A-L 
21710200 
XFD OX/FU LNE HT-B-L 
36 7677 None Not used ( r edundan t  equipnen t )  
36 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 series 
36 7677 None Not used ( redundant  equipment)  
FUNCTION: 
Main ta in  t h e  p r o p e l l a n t  l i n e  t empera tu res  i n  an accept -  
a b l e  range  t o  prevent  f r e e z i n g .  The A&B h e a t e r s  a r e  
redundant  and )!lay be enabled  o r  d i s a b l e d  independen t ly .  
USAGE : 
H e a t e r s  a r e  the rmos ta t i za ; ly  c o n t r o l l e d  bu t  may be 
enabled  o r  d i s a b l e d ,  o r  a group,  from t h e  a f t  s t a t i o n .  
When enabled  p re l aunch ,  most h e a t e r s  w i l l  c y c l e  du r ing  
a s c e n t  depending upon pre launch purge t e m p e r a t u r e s .  
Otherwise  d u t y  c y c l e s  a r e  a funcion o f  a ~ t i t u d e  and 
b e t a  angle .  For most m i s s i o n s ,  e i t h e r  system A o r  sys-  
tem B w i l l  be enabled  con t inuous ly .  
ANALYSIS USAGE : 
62 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
































































































































































































































TABLE A-XI . - ORBITAL MANEUVERING SUBSYSTEI? 
I D  NO/ POWER ACT1 VITY 
EQUIPI4ENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTIGN & USAGE 
21 700200 
XFD OX/FU FLXL HTB-L 3 6 7677 None Not used ( r edundan t  e q u i p n e n t )  
2 1700300 
E D  OX/FU F L X  HTA-R 36 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 series 
21700400 
XFD OX/FU FLXL HTB-R 36 7677 None 
21710 
CROSSFEED OX/FU LINE 
HEATERS 
Not used ( redundant  equipment)  
FUNCTICN : 
Mainta in  t h e  p r o p e l l a n t  l i n e  t empera tu res  i n  an accept -  
a b l e  r ange  t o  prevent  f r e e z i n g .  The A&B h e a t e r s  a r e  
redundant  and may be enabled  o r  d i s a b l e d  independent1  y, 
USAGE : 
H e a t e r s  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d  b u t  may be  
enabled  o r  d i s a b l e d ,  o r  a group,  from t h e  a f t    tat ion, 
When enabled  p re l aunch ,  most h e a t e r s  w i l l  c y c l e  d u r i n g  
a s c e n t  depending upon pre launch purge t empera tu res .  
Otherwise  d u t y  c y c l e s  a r e  a funcion of a t t i t u d e  and, 
b e t a  angle .  For most m i s s i o n s ,  e i t h e r  system A or sys- 
tem B w i l l  be enabled  con t inuous ly .  
AI;'SLYSIS USAGE : 
21710100 
E D  OX/FU LNE HT-A-L 62 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
21710200 
XFD OX/FU LNE HT-B-L 62 7677 None Not used ( r edundan t  equipment) 
TABLE A-XI.- ORBITAL MANEWERING SUBSYSTEM $ 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
21710300 
XFD OX/FU LNE HT-A-R 62 7677 Asc, Des, See appendix B hea t e r  t a b l e s  
600 sc ' s 
21710400 
XFU OX/FU LNE HT-B-R 62 7677 None Not used (redundant equipment) 
21710501) 
XFD OX/FU LNE HT-A-C 90 7677 Asc, Des, See appendix B hea ter  t a b l e s  
600 s e r i e s  
217 10600 
XFD OX/FU LNE HT-B-C 90 7677 None Not used (redundant equipment) 
7. 21720 
x FUEL H I  POINT 
!+ 
(u BLEEDLINE HEATERS FUNCTION : 
In 
Maintain t he  propel lan t  l i n e  temperatures i n  an accept- 
a b l e  range t o  prevent freezing.  The A I B  hea t e r s  a r e  
redundant and may be enabled o r  disabled independently. 
USAGE : 
Heaters a r e  t he rhos t a t i ca l l y  cont ro l led  but m y  ba 
enabled or  d i sab led ,  as a group, from the  a f t  s t a t i o n .  
When enabled preLaunch, most hea ters  w i l l  cyc le  dur ing  
a scen t  depending upon prelaunch purge temperatures. 
Otherwise, duty cyc les  a r e  a funct ion of a t t i t u d e  and 
be ta  angle. For most missions, e i t h e r  system A o r  
system B w i l l  be enabled continuously. 
ANALYSIS USAGE: 
21720100 
FU HIPT BLDLN HT-A-A 15 7677 Asc, a s ,  See appendix B hea t e r  t a b l e s  
600 s e r i e s  
TABLE A-XI . - ORBITAL M A N E U V E R I N G  SUBSYSTEM 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT D2SCR.TF"lON (WATTS) EFF BLOC YS FUNCTION & USAGE 
21 720200 
FU HIPT BLDLN HT-B-A 15 7677 None Not used ( r edundan t  equipnen t )  
21 720300 
FU HIPT RLDLN HT-A-M 24 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 series 
2 1720400 
FU HIPT ALDLN HT-B-M 24 7677 None 
21730 
OXID H I  POINT 
RLEEDLINE HEATERS 
Not used ( : , edh~dan t  equipment)  
FUNCTION: 
Mainta in  tile p r o p e l l a n t  l i n e  t empera tu res  i n  an accept -  
a b l e  range  t o  p reven t  f r e e z i n g ,  The A&B h e a t e r s  a r e  
redundant  and may be enab led  o r  ci isabled independent ly .  
USAGE : 
H e a t e r s  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d  bu t  may be 
enabled  o r  d i s a b l e d ,  as a gsoup. from t h e  a f t  s t a t i o n .  
When enabled  p re l aunch ,  most h e a t e r s  w i l l  c y c l e  du r ing  
a s c e n t  depending upon pre launch purge t empera tu res .  
O the rwise ,  d u t y  c y c l e s  a r e  a f u n c t i o n  o f  a t t i t u d e  and 
b e t a  ang le .  For most m i s s i o n s ,  e i t h e r  system A or 
sys tem B w i l l  be enabled  con t inuous ly .  
ANALYSIS USAGE : 
2 1730 100 
OX HIPT BLDLN HT-A-A 15 7677 Asc, Des, See appendix I3 h e a t e r  t a b l e s  
600 s e r i e s  
2 1730200 
0)r HIPT BLDLN HT-B-A 15 7677 None Not used ( r e d m d a n t  equipment)  
TABLE A-XI . - ORBITAL MANEUVERING SUBSYSTEM 
I D  NO/ 
EQUIPMENT DESCRIPTION 
POWER ACTIVITY 
(WATTS) EFF ELOC KS FJNCTION & USAGE 
OX HIPT BLDLN HT-A4 
21730400 
OX HIPT RLDLN HT-B41 
21740 
LO POINT OXID/FUEL 
DRAINLINE HEATERS 
21740100 
LOPT OXFU DRLN HTA-L 
21740200 
LOR OXFU DRLN HTB-L 
24 7677 ASP. Des, 
6 0 0  series 
24 7677 None 
8 7677 Asc, Des, 
600 series 
8 7677 None 
See  appendix B h e a t e r  t a b l e s  
Not used ( r edundan t  e q u i p n e n t )  
FUNCTION : 
Maintain t h e  p r o p e l l a n t  l i n e  t empera tu res  i n  an accept -  
a b l e  r ange  t o  p reven t  f r e e z i n g .  The MB h e a t e r s  a r e  
redundant  and may be ~ q a b l e d  o r  d i s a b l e d  independen t ly .  
USAGE : 
Hea te r s  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d  b u t  may b e  
enabled  o r  d i s a b l e d ,  a s  a g roup ,  from t h e  a f t  s t a t i o n .  
When enabled  p re l aunch ,  most h e a t e r s  w i l l  c y c l e  d u r i n g  
a s c e n t  depending upon p r e l a u n c h  purge  t empera tu res .  
Otherwise ,  d u t y  c y c l e s  a r e  a f u n c t i o n  of a t t i t u d e  and 
b e t a  ang le .  For most m i s s i o n s ,  e i t h e r  system A o r  
system B w i l l  be enabled  con t inuous ly .  
ANALYSIS USAGE : 
See appendix B h e a t e r  t a b l e s  
Not used ( r eduadan t  e q u i p n e n t )  
21 740300 
LOPT OXFU DRLN HTA-R 8 7677 AS, Des. See appendix B h e a t e r  t a b l e s  
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TABLE A-XI1. -  REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 













FWD THRUSTER FlL(+Y) 71 7677 None 
220 10300 
FWD THRUSTER FlU(+Z) 71 7677 None 
2201 0400 
FWD THRUSTER FlD(-Z) 71 76'7'3 None 
FUNCTION & USAGE 
FUNCTION : 
Provide primary t h r u s t  f o r  react ion cont ro l .  There a r e  
14 t h r u s t e r s  which a r e  control led by computers through 
t h e  Reaction J e t  Drivers  - Fwd. As many a s  4 of these 
may be on simultaneously. 
USAGE : 
F i r s t  used t o  e s t a b l i s h  a t t i t u d e  f o r  ET separat ion.  
Subsequently used during o r b i t a l  operat ions f o r  a t t i -  
tude cont ro l ,  a t t i t u d e  maneuvers and smali t r a n s l a t i o n  
burns. Not used a f t e r  fwd RCS deac t iva t ion  which 
occurs sho r t l y  following deorb i t  burn. Duty cycle TBD. 
ANALYSIS USAGE: 
On a t  a 0.15% usage f a c t o r  from inse r t i on  t o  deorb i t ;  
on a t  a 25% usage f a c t o r  f o r  RCS maneuvers; and on 
a t  a 0.5% usage f a c t o r  from MECO + 20 sec  u n t i l  in- 
s e r t i o n ,  from 10 min p r i o r  t o  thru  end or' OMS maneu- 
ve r s  f o r  s tat ionkeeping,  docking, undocking, and pay- 
load handling, and from 30 min p r i o r  t o  deorb i t  u n t i l  
10 min following deorb i t  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o ther  u n i t s )  
Not used (energy consumption acco~lnted f o r  by usage 
f a c t o r  of o ther  un i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of other  u n i t s )  
TABLE A-XI1 . - REACTION CONTROL SUBSYSTEI? 
I3 NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION L USAGE 
22010500 





FIND THRUSTER F2R(-Y) 71 7677 None 
22010700 





i( FW THRUSTER F2D(-Z) 71 7677 None 
22010900 






Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o ther  u n i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o ther  u n i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o ther  u n i t s )  
Same a s  22010100 
FUNCTION: See 22010. 
USAGE: See 22010. 
ANALYSIS USAGE: 
22011100 




TABLE A - X I I .  - REACTION CONTROL SUBSYSTEM 
- - - - - 
I D  NO/ POWER ACTIVIm 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS 
- 
FWD THRUSTER F3U(+Z) 71 7677 None 
220 1 1300 
FWD THRUS'LLR F3D(-Z) 71 7677 None 
220 1 1400 
FWD THRUSTER FilR(-Y) 71 7677 None 
220 1 1500 
FWD THRUSTER F4D(-Z) 71 7677 None 
P 
5 22020 
t“ AFT ?HRUSTERS 
W 
22020100 
AFT THRUSTER I?IR(-Y) 71 
FUNCTION dr USAGE 
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of  o t h e r  u n i t s )  
Not used (energ:$ consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
FUNCTION : 
Provide primary t h r u s t  f o r  r e a c t i o n  c o n t r o l .  There 
are 24 t h r u s t e r s  which a r e  c o n t r o l l e d  by computers 
through t h e  Reaction J e t  Dr ive rs  - A f t .  A s  many 
a s  6 o f  these  may be on s imul taneously .  
USAGE : 
F i r s t  used t o  e s t a b l i s h  a t t i t u d e  f o r  ET separa t ion .  
Subsequently used dur ing  o r b i t a l  opera t ions  f o r  a t t i -  
tude  c o n t r o l ,  a t t i t u d e  maneuvers, and smal l  t r a n s l a t i o n  
burns.  Also used f o r  descent  t o  MACH 1 (approx 
50,000 f t ) .  Duty c y c l e  TBD. 
ANALYSIS USAGE: 
7677 205,301,303, On at  a 0.20% usage f a c t o r  from i n s e r t i o n  t o  d e o r b i t ;  
305,309,405, on a t  a 33.3% usage f a c t o r  f o r  RCS maneuvers; and on 
411,413,451, a t  a O.6b7% usage f a c t o r  from MECO + 20 s e c  t o  i n s e r -  
453,501 ,503 t i o n ,  from 10 min p r i o r  t o  t h r u  end of OMS maneuvers, 
TABLE A - X I 1  . - REACTION CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
f o r  s t a t i o n k e e p i n g ,  docking, undocking, and payload 
hand l ing ,  and from 30 min p r i o r  t o  d e o r b i t  u n t i l  
4 min p r i o r  t o  TD 
22020200 
AFT THRUSTER RlU(+Z) 71 7677 None 
22020300 
AFT THRUS'IPER RlA(+X) 71 7677 None 
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
I 22020400 





1 AFT THRUSTER R2UC+Z) 71 7677 None 
I 
22020700 





AFT THRUSTER R3D(-Z) 71 7677 None 
Not used (energy consumption accounted f o r  by usage  
f a c t o r  of o t h e r  u n i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
Same a s  25020100 
Not used (energy consrzmption accounted f o r  by usage 
f a c t o r  o f  o t h e r  u n i t s )  




OiATTS) EFF BLOCKS FUNCTION & USAGE 
22020900 
AFT THRUSTER R3A(+X) 7 1 76'77 None Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
22021 
AFT 'IIIRUSTERS FUNCTION: See 22020. 
USAGE: See 22020. 
ANALYSIS USAGE: 
22021 100 
AFT THRUSTER R4R(-Y) 71 7677 None Not used (energy consumption accounted f o r  by usage 
f a c t o r  of  o t h e r  u n i t s )  
22021200 
AFT THRUSTER R4D(-Z) 7 1 7677 None Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  w i t s )  
22021300 
AFT THRUSTER X4U(+Z) 71 7677 None Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
2202 1400 





AFT THRUSTER LlU(+Z) 71 7677 None Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
2202 1600 
c. - AFT THRUSTER L1 A(+X) 1 i 7677 None Not used (energy consumption accounted f o r  by usage 


















































TABLE A - X I 1  . - REACTION CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
220225000 
AFT THRUSTER L4D(-Z) 71 7677 None 
22022600 





FWD VER THE F5L 
7677 None 
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
Not used (energy consumption accounted f o r  by usage 
f a c t o r  of o t h e r  u n i t s )  
FUNCTION : 
Providc? v e r n i e r  t h r u s t  f o r  r e a c t i o n  c o n t r o l .  There 
a r e  2 t h r u s t e r s  which a r e  c o n t r o l l e d  by t h e  GPC's 
through t h e  React ion Jet Dr ivers  - Fwd. 
USAGE : 
Used f o r  a t t i t u d e  hold dur ing  experiment o p e r a t i o n s  
r e q u i r i n g  narrow deadband. Duty c y c l e  TBD. 
ANALYSIS USAGE : 
35 7677 None Not used 
22830200 




35 7677 None Not used 
!- 
FUNCTION : i ! 
Provide v e r n i e r  t h r u s t  f o r  r e a c t i o n  c o n t r o l .  There i 
are 4 t h r u s t e r s  which a r e  c o n t r o l l e d  by t h e  GPC's 
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TABLE A - X I 1  . - REACTION CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
Used f o r  a t t i t u d e  hoid dur ing  experiment o p e r a t i o n s  
r e q u i r i n g  narrow deadband. Duty c y c l e  TBD. 
ANALYSIS USAGE : 
220401GO 
AFT VW THRS R5D(-Z) 35 7677 None Not used 
22040200 
AFT VER THRS R5R(-Y) 35 7677 None 
22040300 
?= AFT VER THRS L5D(-Z) 35 7677 None 
5: 
H 22040400 








I s o l a t e  t h e  hellurn p r e s s u r a n t  from t h e  p a r a l l e l  redun- 
dan t  r e g u l a t o r s  when closed.  These a r e  normally 
c losed  val-ves, magne t ica l ly  Eatched open, r e q u i r i n g  
momentary power t o  open o r  c lose .  ' h e r e  a r e  two 
va lves  f o r  t h e  o x i d i z e r  system and two f o r  t h e  f u e l  
system per  pod. The a c t u a t i o n  t ime t o  e i t h e r  opera 
o r  c l o s e  t h e  va lues  is approx 250 m s .  
USAGE : 
A l l  four  va lves  a r e  manually opened 20 min p r i o r  t o  
l i f t - o f f  and remain open through OMS-2 cu to f f  a t  
which time two a r e  c losed (B va lves  1 , The remaining 
p a i r  remain open u n t i l  forward RCS d e a c t i v a t i o n  approx- 
imately  5 min a f t e r  t h e  d e o r b i t  burn a t  which t ime 
TABLE A - X I 1  . - REACTION CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
they  a r e  c losed ( A  va lves ) .  Otherwise,  they a r e  
c losed  only i n  t h e  event  of a cont isgency.  
22060100 
HE OX IS0 V A F-D-OP 
22060210 
HE OX IS0  V A FWD-CL 
22060300 
HE OX IS0 V B FWD-OP 
22060410 
HE OX IS0  V B FWD-CL 
22060500 
HE FU IS0 V A FWD-OP 
22060610 
HE FU IS0  V A FWD-CL 
22060700 
HE FU IS0 V B FWD-OP 
22060810 












ANALYSIS USAGE : 
Not used (contingency usage) 
Not used (momentary power) 
Not used (contingency usage) 
Not used (momentary power) 
Not used (contingency usage) 
Kat used (momentary pcver) 
Not used (contingency usage) 
Not used Caomentary power) 
FUNCTION : 
I s o l a t e  t h e  helium pressuran t  from t h e  p a r a l l e l  redun- 
dant  r e g u l a t o r s  when c losed .  These a r e  normally 
c losed  va lves ,  magnet ical ly  l a t c h e d  open, r e q u i r i n g  
momentary power t o  open o r  c l o s e .  There are two 
va lves  f o r  t h e  o x i d i z e r  system and two f o r  the  f u e l  
.3- - 7 -- I Try p-- ---. - -..- ,- 
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TABLE A - X I 1  . - REACTION CONTROL SUBSYSTEM 
POWER ACTIVITY 
system per pod. 'he ac tua t ion  time t o  e i t h e r  open 
or c lose  the  valves is approx 250 m s .  
USAGE : 
A l l  four  valves a r e  opened manually a t  T - 20 min 
and remain open thru  OMS-2 cu to f f ,  'ho a r e  then 
closed (B valves)  manually f o r  t he  remainder ~f t h e  
mission. Otherwise they a r e  closed oaly i n  ?,he event 
of a contingency. 
I 22070100 
P 
i 9 HE OX IS  V A LAFT-OP 37 7677 None 
5 
I r 22070210 
P HE OX I S  V A LAFT-CL 37 7677 None !i 0 
22070300 
HE OX I3 V B LAFT-OP 37 7677 None 
22070410 
HE OX I S  V B LAFT-CL 37 
22070500 
HE FU IS U A LAFT-OP 37 
22070700 







Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
~ o t  used (momentary power) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (momentary power) 
TABLE A - X I 1  . - REACTION CONTROL SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTIilN & USAGE 
HELIUM ISOLATION 
VALVES - RIGHT AFT 
22080100 
HE OX I S  V A RAFT-OP 
22080300 
HE OX I S  V B HAFT-OP 
FUNCTION : 
I s o l a t e  t h e  helium pressuran t  from the  p a r a l l e l  redun- 
dant  r e g u l a t o r s  when c losed .  These a r e  normally 
c losed  va lves ,  magnet ical ly  l a t c h e d  open, r e q u i r i n g  
momentary power t o  open o r  c lose .  There are two 
va lves  f o r  t h e  o x i d i z e r  system and two f o r  t h e  f u e l  
system per  pod. The a c t u a t i o n  time f o r  each va lve  
i s  250 m s e c  f o r  e i t h e r  the  open o r  c losed pos i t ion .  
USAGE : 
A l l  four va lves  a r e  opened at  T - 20 min and remain 
open t h r u  OMS-2 c u t o f f .  Two a r e  then c losed (B v a l v e s )  
manually f o r  t h e  remainder of t h e  mission. Otherwise 
they a r e  c losed  on ly  i n  t h e  event  of a contingency. 
ANALYSIS USAGE : 
37 7677 None Not used (contingency usage) 
37 7677 None Not used (contingency usage) 
37 7677 None Not used (con5ingency usage) 
22080410 
HE OX I S  V B RAFT-CL 37 7677 None 
22080500 
HE FU I S  V A RAFT-OP 37 7577 None 
22080610 
HE FU I S  V A RAFT-CL 37 7677 None 
Not used (momentary power) 
Not used (contingency usage) 
Not used (contingency usage) 
TABLZ A-XI1. -  REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPNENT DESCRIPTION (WATTS) EFF BLOCKS 
22080700 
HE FU I S  V B RAFT-OP 37 7677 None 
220808 10 




FUNCTION & USAGE 
Not used (contingency usage) 
Not used (momentary power) 
FUNCTION : 
22090 100 
OX TK IS0 VL 1-2 FWD 73 
22090200 . 
FU TK IS0 VL 1-2 FWD 73 
22090300 
OX TK IS0 VL 3-5 FWD 73 
22090400 
FU TK IS0 VL 3-5 FWD 73 
22100 
I s o l a t e  the propel lant  tanks froin t he  manifold i so l a -  
t i o n  valves. This provides redundant shutoff  capa- 
b i l i t y  i n  case of a leak  o r  f a i l e d  open th rus t e r .  
These a r e  :dotor dr iven b a l l  va lves ,  requir ing momentary 
power t o  open o r  close.  The ac tua t ion  time t o  e i t h e r  
open o r  c lose  the  valves is 1.5 sec.  
USAGE : 
A l l  valves a r e  opened a t  T - 20 min and remain open 
throughout a l l  missions. They a r e  closed only i n  
t he  event of a contingency. 
ANALYSIS USAGE : 
7677 None Not used (contingency usage) 
7677 None Not used (contingency usage) 
7677 None Not used (contingency usage) 
7677 None Not used (contingency usage) 
< 
TABLE A - X I I . -  REACTION CONTROL SUBSYSMI? 
i 
- - I D  NO/ POWER ACTIVITY 
i 
i 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USh5Z 
TANK ISOLATION 
VALVES-LEFT AFT FUNCTION : 
I s o l a t e  t h e  p rope l lan t  t anks  from t h e  manifold i s o l a -  
t i o n  va lves .  T i i s  provides  redundant shu tof f  capa- 
b i l i t y  i n  case  of a l eak  o r  f a i l e d  open t h r u s t e r .  
These a r e  motor d r iven  b a l l  va lves ,  r e q u i r i w  momentary 
power t o  open o r  c l o s e .  The a c t u a t i o n  time t o  e i t h e r  
open o r  c l o s e  t h e  va ives  is 1.5 sec. 
USAGE: 
A l l  va lves  a r e  opened by t h e  crew at T - 20 min and 
remain open throughout a l l  missions.  They a r e  c losea  
nominally f o r  c ross feed  and in te rconnec t  o p e r a t i ~ n s  
and i n  t h e  even t  o f  a contingency. They a r e  a c t u a t e d  
au tomat ica l ly  by t h e  GPC i n  t h e  event  of an RTLS 
a b o r t ;  c losed  a t  s t a r t  o f  OMS PRPLT aump and opened 
a t  01s dump terminat ion.  
ANALYSIS USAGE: 
STS-1 - On f o r  1.5 s e c  at  3 h r s  a f t e r  d e o r b i t  
r e h e a r s a l  TIG; and on f o r  1.5 s e c  a t  4.5 n r s  
a f t e r  d e o r b i t  r e h e a r s a l  TiG 
STS-2 - llot used (contingency usage) 
OPS - Not used (contingency usage) 
STS-1 - On f o r  1.5 sec at j h r s  a f t e r  d e o r b i t  
r ~ h e a r s a l  TIG; and on f o r  1.5 sec  a t  4 -5 h r s  
a f t e r  d e o r b i t  r e h e a r s a l  T I G  
STS-2 - Not used (contingency usage) 
TABLE A-XI1.- REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
BQUIPMENT DESCRIPTIOg (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
OPS - Not used (contingency usage) 
STS-1 - Same a s  22100100 
STS-2 - Same a s  22100100 
OPS - Same a s  22100100 
22100400 
FU TK IS0 V 3-5 A-LA 73 STS-1 - Same a s  22100200 
STS-2 - Same as 22100200 
? 
E OPS - Same a s  22100200 
!-' 
J-' 
a 221 00500 
OX TK IS0 V 3-5 B-LA 73 STS-1 - Same a s  22100100 
STS-2 - Same as 22100100 
OPS - Same a s  22100100 
22100600 
PU TK IS0 V 3-5 B-LA 73 STS-1 - Same a s  22100200 
STS-2 - Same a s  22100200 
OPS - Same a s  22100200 
221 10 
TANK ISOLATION 
VALVES-RIGHT AFT FUNCTION: 
I s o l a t e  the propellant  tanks from the manifold i so la-  
t i on  valves. This  provides redundant shutoff cspa- 
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TABLE A-XI1.- REACTION CONTROL SUBSYSTEM 
33 NO/ POXER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
These a r e  motor c.-riven b a l l  va lves ,  requi r ing  momentary 
power t o  open o r  c lose .  The ac tua t i on  time t o  e i t h e r  
open o r  c lo se  t'ne valves is 1.5 sec .  
USAGE : 
A l l  va lves  are opened by the  crew a t  T - 20 n in  ana 
remzin open throughout a l l  missions. They a r e  closed 
nominally f o r  crossfeed and interconnect  operat ions 
and i n  t he  event of a contingency. They are ac tua ted  
automatical ly  by the  rJPC 31 tine event  of an HTLS 
abor t ;  c losed at  s t a r t  of OMS PHPLT dump and opened 
at 0hlS dump termination. 
? 
*: ANALYSIS USAGE: 
H 22110100 
OX TK IS0 VL 1-2 RA 73 7677 051 STS-1 - Same as 22100100 
'J, 
STS-2 - Same a s  22100100 
221 10300 
OX TK IS0 V 3-5 A-RA 
OPS - Same as 22100100 
STS-1 - Same as 22100200 
STS-2 - Sane a s  22100200 
OPS - Same as 22100200 
STS-1 - Same a s  22100100 
STS-2 - Same a s  22100100 
OPS - Same a s  22100100 

TABLE A-XI1 . -  REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
22120100 
MAWF 1 OX IS0 VL FWD 73 7677 None Not used (contingency usage) 
221 20200 
MANE 1 FU IS0 VL FWD 73 7677 None 
221 20300 
MANF 2 OX IS0 VL FWD 73 7577 None 
I 
i ? 22 120500 
X 
H IMF 3 OX IS0 VL FWJ 
W 
k P .I 221 20600 P tWF 3 FU IS0 VL FWL' 
f 
I 22120700 
r. bfAIiF 4 OX IS0 VL FWD 
i 221 20800 
MNF 4 FU ISG VL Fk?) 
22 120900 
ImF 5 OX ISOV FWD-OP 
22121 110 
I4NF 5 OX ISOV FWD-CL 
22121200 
MNF 5 FU ISOV FWD-OP 
22121310 










Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
TABLE A-XI1. -  REACTION COI4TROL SUBSYSTEM 
I D  NO/ 




1 ;  VALVES-LEFT AFT 
! 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION & USAGE 
FUNCTION: 
22130100 
PIANF 1 OX IS0 VLV LA 73 7677 None 
221 30200 
MAW 1 FU IS0 VLV LA 73 7677 None 
221 30300 
MAW 2 OX IS0 VLV LA 73 7677 None 
22130i'OO 
MANF 2 FU IS0 VLV LA 73 7677 None 
22130500 
MAW 3 OX IS0 VLV LA 73 7677 None 
221 30600 
MANF 3 FU IS0  VLV LA 73 7677 None 
Provide  t h e  c a p a b i l i t y  t o  i s o l a t e  l e a k s  o r  f a i l e d  
open t h r u s t e r s .  They a r e  l o c a t e d  i n  t h e  primary 
t h r u s t e r  p r o p e l l a n t  manifolds  f o r  each tank,  downstream 
from t h e  t ank  i s o l a t i o n  va lves .  These a r e  motor d r iven  
b a l l  v a l v e s ,  r e q u i r i n g  momentary power t o  open o r  
c l o s e .  
USAGE : 
A l l  v a l v e s  a r e  opened a t  T - 20 min and remain open 
throughout  a l l  miss ions .  They are c l o s e d  only  i n  
t h e  even t  o f  a contingency. 
ANALYSIS USAGE: 
Not used (cont ingency usage)  
Not used (cont ingency usage)  
Not used (cont ingency usage)  
Not used (cont ingency usage)  
Not used (cont ingency usage)  
Not used (cont ingency usage)  
TABLE A-XI1. -  REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
221 30700 
MANF 4 OX IS0 VLV LA 73 7677 None 
22 130800 
MANF 4 FU IS0 VCV LA 73 7677 None 
M N F  5 OX ISOV LA-OP 5 1 7677 None 
22131 110 
M N F  5 OX ISOV LA-CL 5 1 7677 none 
Not used (contingency usage) 
Not used (contingency usage) 
Not used (contingency usage) 
Not used ( contingency usage) 
i 22131200 a 3; M N F  5 FU ISOV LA-OP 51 7677 None Not used (contingency usage) 5: k !4 22131310 
P 
a 
MNF 5 FU ISOV LA-CL 51 7677 None Not used (contingency usage) 
k 
k 22140 b MANIFOLD ISOLATION 
B VALVES-RIGHT AFT FUNCTION: 
Provide t he  capab i l i t y  t o  i s o l a t e  l e aks  o r  f a i l e d  
open t h r u s t e r s .  They a r e  located i n  t he  primary 
t h r u s t e r  p rope l lan t  manifolds f o r  each tank, down- 
stream from the   tan^ i s o l a t i o n  valves.  These a r e  motor 
dr iven b a l l  valves,  requi r ing  momentary power t o  open 
o r  c lose .  
USAGE : 
A l l  valves a r e  opened a t  T - 20 min and remain open 
throughout a l l  missions. They a r e  closed only i n  
t he  event of a contingency. 
ANALYSIS USAGE : 
TABLE A - X I I .  - REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGB 
22140100 
MAW 1 OX IS0 VLV RA 73  7677 None 
22140200 
MAN' 1 FU IS0 VLV RA 73  7677 None 
22140300 
MANF 2 OX IS0  VLV RA 73  7677 None 
Not used (cont ingency usage)  
 NO^ used (cont ingency usage 1 
Not used (cont ingency usage)  
22140400 1 
L: MANF 2 FU IS0  VLV RA 73 7677 None Not used (cont ingency usage)  
I 
f, 22140500 
I :: MANF 3 OX IS0  VLV RA 73  7677 None Not used (cont ingency usage)  X 
H 
H 22140600 
N MANF 3 FU IS0  VLV RA 73 7677 None Not used (cont ingency usage)  
0 
221 40700 
MANF 4 OX IS0 VLV RA 73 7677 None Not used ( cont ingency usage ) 
22140800 
MANF 4 FU IS0 VLV RA 73 7677 None Not used (cont ingency usage)  
L 
k' 22140900 i 
MNF 5 OX ISOV RA-OP 5 1 7677 None Not used (cont ingency usage)  
1 221411 10 ! MNF 5 OX ISOV RA-CL 5 1 7677 None Not used (cont ingency usage)  
:: 
i 22141200 
MNF 5 FU ISOV RA-OP 5 1 7677 None Not used (cont ingency usage)  
r 
j 22141310 MNF 5 FU ISOV RA-CL 5 1 7677 None Not used (cont ingency usage)  
I 
5, 
1 , ?; 
I i i % 4 .  t 
Lt h 
<\ 
- - -. - . .-.  . " ~ - . - - - - - a - 0 ** - & b _ _  _^ _ *  -_ ..LA_ - I nL-__.I_&-_I--- 
TABLE A-XI1  . - FIEACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
22250 
CROSSFEED VALVES - 
LZFT AFT FUNCTION : 
Provide  f o r  p r o p e l l a n t  t r a n s f e r  between a f t  RCS pods,  
o r  feed OMS p r o p e l l a n t  t o  a f t  RCS eng ines .  These 
a r e  motor d r iven  b a l l  v a l v e s  r e q u i r i n g  only  momentary 
power t o  open o r  c l o s e .  The actua ' t ion t ime t o  e i t h e r  
open o r  c l o s e  t h e  va lve  is 1.5 sec .  
USAGE : 
The normally c l o s e d  v a l v e s  a r e  a l l  openea by crew f o r  
RCS c r o s s f e e d  o p e r a t i o n  o r  when OiJB p r o p e l l a n t  is 
being f e d  t o  RCS eng ines .  For  HTLS a b o r t s ,  t h e  GPC 
a u t o m a t i c a l l y  a c t u a t e s  v a l v e s  open pre-dunp and c l o s e s  
them p o s t  dump. 
ANALYSIS USAGE: 
STS-1 - On f o r  1.5 s e c  3 n r s  a f t e r  d e o r b i t  r e h e a r s a l  
TIG; on f o r  1 .5  s e c  4.5 h r s  a f t e r  d e o r b i t  r e h e a r s a l  
TIG 
22250 100 
OX XFZED VLV 1-2 LA 
22250200 
FU XFEED VLV 1-2 LA 73 7677 051 
22250300 
OX XFEED VLV 3-5 LA 73 7577 051 
STS-2 - Not used (cont ingency usage) 
OPS - Not used (cont ingency usage) 
STS-1 - Same as 22250100 
STS-2 - Same a s  22250100 
OPS - Same as 22250100 
STS-1 - Same a s  22250100 
TABLE A-X1I.m- REACTION CONTROL SUBYSTEEI 
EQUIPMENT DESCRIPTION HLlIVIlI BLOCKS FUNCTION & USAGE 
22250400 
FU Y3EED VLV 3-5 LA 73 7677 051 
22260 
CROSSFEED VALVES - 
RIGHT AFT 
22260 100 
OX XFEED VLV 1-2 RA 73 7677 051 
STS-2 - Same a s  22250100 
OPS - Same as 22250100 
STS-1 - Same a s  22250100 
STS-2 - Same a s  22250100 
UPS - Same a s  22250100 
FUNCTION : 
Provide f o r  p rope l lan t  t r a n s f e r  between a f t  RCS pods 
o r  feed OMS prope l lan t  t o  a f t  RCS engines. These 
a r e  motor dr iven b a l l  va lves  requi r ing  only momentary 
power t o  open o r  c lose.  Tile ac tua t ion  time t o  e i t h e r  
open o r  c lo se  t he  va lves  is 1.5 sec.  
USAGE : 
,-. ;ae normally closed va lves  are a l l  z,?r,ea by crew f o r  
hCS crossfeed operat ion o r  when OMS prope l lan t  is 
being fed t o  RCS engines. For RTLS abo r t s ,  t he  GPC 
automatical ly  a c t u a t e s  valves open pre-dump and c l o s e s  
them pos t  dump. 
ANALYSIS USAGE: 
STS-1 - On f o r  1.5 sec  3 h r s  a f t e r  deorb i t  r ehea r sa l  
TIC; on f o r  1.5 s e c  4.5 h r s  a f t e r  deorb i t  r ehea r sa l  
TIC 
STS-2 - Not used (contingency usage) 
TABLE 8.-XIL . - REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
OPS - Nct used (contingency usage) 
22260203 
FU XFEED V 1-2 RA 
22260300 
OX XFEED VLV 3-5 RA 
22260400 
FU XFEED VLV 3-5 RA 
22510 
FORWARD RCS ENGINE 
HEATERS 
STS-1 - Same a s  22260100 
STS-2 -- Same a s  22260100 
OPS - Same a s  22260100 
STS-1 - Same as 22260100 
STS-2 - Same as 22260100 
OPS - Same a s  22260100 
STS-1 - Same AS 22260100 
STS-2 - Same a s  22260100 
OPS - Same a s  22260100 
FUNCTIOIJ : 
Maintain t he  i n j e c t o r s  of t he  forward primary Ynrusters 
above 40 deg F. 
USAGE : 
Heaters a r e  thermosta t ica l ly  cont ro l led  but may 
be enabled o r  disabled from the  a f t  s t a t i o n .  
(PNL Al4). Once disabled f o r  t he  Ascent o r  Descent 
phases they cannot be enabled u n t i l  a f t e r  s e a t  egress .  
TABLE A-XI1.- REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPPENT DESCRIPTION (WATTS) EFF BLGCKS FUNCTION & USAGE 
Otherwise,  du ty  c y c l e s  a r e  a f u n c t i o n  of 
a t t i t u d e  and b e t a  ang le .  
ANALYSIS USAGE: 
22510100 
FivD RCS HT-ENG F1F-X 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
22510200 
FWD RCS HT-ENG FlL+Y 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
7- 
3.! 




f i  22510400 
FWD RCS HT-ENG FID-Z 22 
225 10500 
FWD RCS HT-ENG F2F-X 22 
7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
1677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
225 10600 
FWD RCS HT-ENC F2h-Y 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
225 10700 
FWD RCS HT-ENG F2U+Z ZZ 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
225 10800 
FWD RCS HT-ENG F2D-Z 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
TABLE A-XI1.- REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BiClCKS FUNCTION & USAGE 
FWD RCS HT-ENG F3F-X 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 series 
2251 1 
FORWARD RCS ENGINE 
HEATERS 
2251 1100 
FWD RCS HT-ENG F3L+Y 
2251 1200 
FWD RCS HT-ENG F3U+Z 
FUNCTION: See 22510. 
USAGE: See  22510. 
ANALYSIS USAGE: 
22 7677 Asc, Des, See xppendix B h e a t e r  t a b l e s  
500 s e r i e s  
22 7677 Asc, Des, See  appendix B h e a t e r  t a b l e s  
bOO series 
225 1 1300 
FWD RCS HT-EBG F3D-Z 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 series 
225 1 1400 
FWD RCS HT-EiJG F4R-Y 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
225 1 1500 
FWD RCS HT-ENG F4D-Z 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
22520 
AFT RCS ENG HTRS-RGT FUNCTION : 
Maintain  t h e  i n j e c t o r s  o f  t h e  a f t  p o r t  primary t h r u s t -  
e r s  above 40 deg F. 
TABLE A-XI1.- REACTION CONTROL SUBSYSTEM 
7 - 
SD NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCT CON 8 USAGE 
- 
- __-_-- -- 
- 
- - -  
- 
USAGE : 
Ueatars  a r e  t t iermostat  ics1l.y c o n t r o l l e u  bu t  may be  
enabled o r  dirjabled from t h e  a f t  stat ion.  (PHL 814) .  
Once d i s a b l e d  f o r  t h e  a s c e n t  o r  Descent phases  they 
cannot be enabled u r l t i l  a f t e r  s e a t  e g r e s s .  Other- 
wise,  duty  s j rc ies  a r e  1- func t ion  o f  s t t i t l . lde  and 
bet5 ang le .  
ANALYSIS USAGE: 
22520100 
AFT RCS HT-ENG RIR-Y 22 7677 Asc, Des, 
600 s e r i e s  
? 22520200 AFT HCS HT-ENG H2R-Y 22 7677 Asc, Des, 
x, 600 s e r i e s  
h, 
01 22520300 
AFT RCS HT-ENG R3R-Y 22 7677 Asc, Des, 
600 s e r i o s  
See appendix B h e a t e r  t a b l e s  
See appendix B h e a t e r  t a b l e s  
See appendix 6 h e a t e r  t a b l e s  
22520400 
AFT RCS HT-ENG R4R-Y 22 7677 ASC, D w ,  See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
22520500 
AFT RCS HT-ENG R2D-Z 22 7677 ASC, Des, See appendix B h e a t e r  t a b l e s  
600 series 
22520600 
iFT RCS HT-ENG R3D-Z 22 
22520700 
AFT RCS HT-ENG RQD-Z 22 
ASC, Des, 
600 s e r i e s  
Asc, Des, 
600 s e r i e s  
See appendix B h e a t e r  t a b l e s  
See appendix B h e a t e r  t a b l e s  
b 
ie li 
V '  
t': 
I i r i TABLE A-XI1. -  REACTIOX CONTROL SUESYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS 
22520800 
A T  RCS HT-ENG RlU+Z 22 7677 Asc, Des, 
600 s e r i e s  
22520900 
AFT RCS Hi'-ENG R2U+Z 22 7677 Asc, Des, 
600 s e r i e s  
22521 
AFT RCS ENG HTRS-RGT 
FUNCTIOH & USAGE 
See appendix B hea ter  t ab l e s  
See appendix B heater  t a b l e s  
FUNCTION: See 22520. 
i '  USAGE: See 22520. 
B 




C H AFT RCS HT-ENG R4U+Z 22 7677 ksc,  Des, See appendix B hea ter  t a b l e s  N 
u 
600 s e r i e s  
22521200 
AFT RCS ST-ENG RlA+X 32 7677 Asc, Des, See appendix B hea ter  t a b l e s  
i 
k 600 s e r i e s  
22521300 
AFT RCS HT-ENG R3A+X 32 7677 Asc, Des, See a p ~ e n a i x  B hea ter  t ab l e s  
000 s e r i e s  
22530 
AFT RCS ENG HTRS-LFT FUNCTION : 
Maintain t h e  i n j e c t o r s  of the  a f t  s tarboard primary 
t h r u s t e r s  above 40 deg F. 
USAGE : 
Heaters a r e  thermosta t ica l ly  control led but  may be 
enabled o r  disabled from the  a f t  s t a t i o n .  (PNL 814). 
Once disabled f o r  the Ascent o r  Descent phases they 
cannot be enabled u n t i l  a f t e r  s e a t  zgress .  Other- 
TABLE A-XI1. -  REACTION CONTROL SUBSYSfEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUIiCTION & USAGE 
- 
wise, duty cycles  a r e  a funct ion of a t t i t u d e  and 
be ta  angle. 
'I 
ANALYSIS USAGE: : 
i k i 22530 100 
AFT RCS ET-ENG LlL+Y I j 
E- ; 
I F i 22530200 
bk'i 
AFT RCS HT-ENG L2L+Y 
r r  
r 
L * 
I _ h 22530300 
I - k AFT RCS [IT-ENG L3L+Y 
I H 
k - N B ; 03 22530400 1 ; AFT RCS HT-ENG L4L+Y 
r i 
a t 22530500 
1 AFT RCS H'r-ENG L2D-Z 
Ir ! 
22530600 
AFT RCS HT-EXG L3D-Z 
22530700 
A F T  RCS HT-EHG L4D-Z 
22530800 
AFT RCS HT-ENG L l  U+Z 
7677 Asc, Des, See appendix B hea ter  t a b l e s  
600 s e r i e s  
7677 Asc, Des, See appendix B hea ter  t ab l e s  
600 s e r i e s  
7677 Asc, Des, See appendix B hea ter  t ab l e s  
600 s e r i e s  
7677 Asc, Des, See appendix B hea ter  t a b l e s  
500 s e r i e s  
7677 Asc, Des, See appendix B hea ter  t ab l e s  
600 s e r i e s  
7677 Asc, Des, See appendix B hea t e r  t ab l e s  
600 s e r i e s  
7677 Asc, Des, See appendix B hea ter  t a b l e s  
600 s e r i e s  
7677 Asc, Des, See appendix B hea ter  t ab l e s  
600 s e r i e s  
TABLE A-XI1. -  REACTION CONTROL SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P X O N  (WATTS) E F F  BLOCKS FUNCTION & USAGE 
1 22530900 
B A F T  R C S  HT-ENC U U + Z  22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
i 
I ,  600 s e r i e s  
2253 1 
A F T  RCS m G  HTRS-LFT FUNCTION: See 22530. 
USAGE: See 22530. 




% A F T  RCS HT-ENG L4U+Z 22 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
ti P 600 s e r i e s  X 
W 
H 225 3 1200 
N A F T  R C S  HT-ENG LlA+X 32 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
w 600 s e r i e s  
22531300 
A F T  RCS  HT-ENG L3A+X 
22540 
FORWARD V E R N I E R  
E N G I N E  HEA TEFlS 
32 7677 Asc, Des, See  appendix B h e a t e r  t a b l e s  
600 s e r i e s  
FUNCTION : 
Maintain t h e  i n j e c t o r s  of the  forward v e r n i e r  t h r u s t e r s  
above 40 deg F.  
1 
USAGE : 1 
Heaters  are thermost- , t ical ly  c o n t r o l l e d  but  may 
be enabled o r  d i sab led  from the  aft s t a t i o n  ( P N L  A14). 
Once d i sab led  f o r  t h e  Ascent o r  Descent phases they 
cannot be enabled u n t i l  a f t e r  s e a t  egress .  Otherwise,  
du ty  cyc les  a r e  a func t ion  of attitude and b e t a  ang le .  
TABLE A-XI1  . - REACTION 03NTROL SUBSYSTEM 
I D  NO/ 
EQUIPMENT DESCRIPTION 
POWER ACTIVITY 
(WATTS) EFF BU)CKS FUNCTION & USAGE 
22540100 
FWD VRN HT-ENG F5R 
2254 0200 
FWD VRN HT-ENG F5L 
22550 
AFT VERNIER ENGINE 
HEAlERS 
22550 100 
APT VRN HT-WG R5D-Z 
22550200 
AFT VRN HT-ENG R5R-Y 
22550300 
AFT VRN HT-EtiG LSD-Z 
11 7677 k c ,  Des, 
600 s e r i e s  
11 7677 Asc, Des, 
600 s e r i e s  
11 7677 Asc, Des, 
600 s e r i e s  
11 7677 Asc, Des, 
600 s e r i e s  
11 7577 Asc, Des, 
600 s e r i e s  
ANALYSIS USAGE: 
See appendix B hea ter  t ab l e s  
See appendix B hea ter  t a b l e s  
FUNCTION : 
Maintain the i n j e c t o r s  of the a f t  vernier  t h rus t e r s  
above 40 deg F. 
USAGE: 
Heaters a r e  thermosta t ica l ly  cont ro l led  but  may be 
enabled o r  disabled from the  a f t  s t a t i o n  (PNL A14). 
Once disabled f o r  the  Ascent o r  Descent phases they 
cannot be enabled u n t i l  a f t e r  s e a t  egress. Other- 
wise, duty cycles  a r e  a func"i;on of a t t i t u d e  and 
be t a  angle. 
ANALYSIS USAGE: 
See appendix B hea ter  t ab l e s  
See appendix B hea ter  t ab l e s  
See appendix B heater  t a b l e s  
TABLE A - X I 1 . -  REACTION CONTROL SUBSYSTEM 
. -A 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
22550400 
AFT VRN HT-ENG L5L+Y 11 7677 Asc, Des, See appendix B h e a t e r  t a b l e s  
600 s e r i e s  
22560 
FUEL PANEL HEATERS 
22560 100 
FUEL UP PAN 1 HTR A 97 
22560210 
FUEL UP PAN 1 HTR B 97 
22560300 
FUEL FWD PAN 3 HTR A 108 
22560410 
FUEL FW PM4 3 FlTK B 108 
7677 Asc, 
600 s e r i e s  
7677 Asc, 




600 s e r i e s  
FUNCTION : 
Maintain  t h e  fwd module temperatures  above 40O I?. 
The A and B h e a t e r s  are redundant.  However, only  
system A o r  system B may be enabled a t  one t ime,  
b u t  bo th  may be  d i s a b l e d .  
USAGE : 
Heate r s  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d  b u t  may be 
enabled o r  d i s a b l e d  from t h e  a f t  s t a t i o n  (PNL A14). 
Once d i s a b l e d  f o r  t h e  Ascent or- ~ e s c e n t  phases  they  
cannot  be enabled u n t i l  a f t e r  s e a t  e g r e s s .  Other- 
wise ,  duty  c y c l e s  a r e  a func t ion  of  a t t i t u d e  anci 
b e t a  angle .  
ANALYSIS USAGE: 
See appendix B h e a t e r  t a b l e s  
See  appendix B heat ,er  t a b l e s  
See appendix B h e a t e r  t a b l e s  
See appendix B h e a t e r  t a b l e s  
TABLE A-XI1. -  REACTION CONTROL SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
22560500 
FUEL LOW PAN 5 HTR A 97 7677 Asc, See appendix B hea ter  t a b l e s  
600 s e r i e s  
225606 10 
FUEL LOW PAN 5 HTR B 97 7677 Asc, See appendix B hea ter  t a b l e s  
600 s e r i e s  
22570 
OXID PANEL HEATERS FUNCTION : 
Maintain the  fwd module temperatures above 400 F. 
The A and B hea t e r s  a r e  redundant. However, only 
system A o r  system B may be enabled a t  one time, 
but  both may be disabled.  
USAGE : 
Heaters are thermosta t ica l ly  cont ro l led  but  may be 
enabled o r  disabled from the  a f t  s t a t i o n  (PNL A14). 
Once disabled f o r  t he  Ascent o r  Descent phases they 
cannot be enabled u n t i l  a f t e r  s e a t  egress. Otherwise, 
duty cycles  a r e  a funct ion of a t t i t u d e  and be ta  angle. 
22570 100 
OXID UP PAN 2 HTR A 97 
22570210 
O X I D  UP PAN 2 HTR B 9 7 
22570300 
OXID FWD PAN 4 HTR A 108 
7677 Asc, 
600 s e r i e s  
7677 Asc, 
600 s e r i e s  
7677 Asc, 
600 s e r i e s  
ANALYSIS USAGE : 
See appendix B hea ter  t ab l e s  
See appendix B hea ter  t ab l e s  
See appendix B hea ter  t a b l e s  
TABLE A-XI1. -  8EACTION CONTROL SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
225704 10 
OXID FWD PAN 4 HTR B 108 
22570500 
OXID LOW PAN 6 HTR A 9')' 
225706 10 
OXID LOW PAN 6 HTR B 97 
7577 Asc, 
600 s e r i e s  
7677 Asc, 
600 se r i e s  
7677 Asc, 
600 s e r i e s  
See appendix B heater tables  
See appendix B heater tables 
See appendix B heater tables 
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TABLE A-XI I1 . -  POWER GENERATION SUBSYSTEM 
a. 
h. I D  NO/ POWER ACTIVITY & EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
30030200 
FCP /I2 H2 FLOWMETER 5 7677 101 
30030300 
FCP #I3 H2 FLOWMETER 5 7677 101 
30040 
PCP ELECT CONTROLS 
30040 100 
FCP 1 EL CTL-GND S/U 20 7677 None 
300401 10 
FCP 1 EL CTL-GRND 15 7677 None 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Fuel Cell  E lec t ronic  Control Unit which cont ro ls  f u e l  
c e l l  operat ion.  The ground mode includes those hea ter  
r e l ays  u t i l i z e d  when the f u e l  c e l l  is  s o  l i g h t l y  
loaded t h a t  end-cell and sus ta in ing  hea ters  a r e  a c t i -  
vated. The Ground S t a r t  Up mode includes those and 
a l s o  the  r e l ays  required t o  a c t i v a t e  t he  s t a r t  up 
hea ters  duriag i n i t i a l  a c t i va t ion .  
USAGE : 
Ground S t a r t  Up - On fo r  f u e l  c e l l  s t a r t u p  u n t i l  
the  f u e l  c e l l  achieves its operat ing temperature 
of 183-185 deg F (approx 15 min). 
Ground - On a f t e ?  t he  i n i t i a l  15 min of f u e l  c e l l  
operat ion o r  when the  fue l  c e l l  is l i g h t l y  loaded. 
Orbi t  - On continuously when assoc ia ted  FCP is  on 
(unless  one of the  o ther  modes is on), o f f  when FCP 
is shutdown; manually control led by switch cr c i r c u i t  
breaker. 
ANALYSIS IISAGE : 
Not used (GSE usage) 
Not used (GSE usage) 
TABLE A - X I I 1 . -  POWER GENERATION SUBSYSTEM 
I D  NO/ 
EQUIPMENT DESCRIPTION 
FCP 1 EL CTL-ORBT 
30040200 
FCP 2 EL CTL-GND S/U 
303402 10 
FCP 2 EL CTL-GRND 
30040220 
FCP 2 EL CTL-ORBT 
30040300 




H FCP 3 EL CTL-GRND 
I 
W 30040320 
FCP 3 EL CTL-ORBT 
30050 










On from pwr x f r  i n t  t o  EOM 
Not used (GSE usage) 
Eiot used (GSE usage) 
On from pwr x f r  i n t  t o  EOM 
Not used (GSZ usage) 
Not used (GSE usage)  
On from pwr x f r  i n t  t o  EON 
FUNCTION : 
Two pumps are dsed, one c i r c u l a t e s  hydrogen r e a c t a n t  
and simultaneou.sly s e p a r a t e s  water ;  t h e  ot'ner c i r c u -  
l a t e s  coo lan t  through t h e  h e a t  exchanger. The 820 
Sensor moni tors  water p u r i t y  (pH) f o r  p o t a b i l i t y  and 
provides  a n  event  warning t o  t h e  crew i f  n o t  po tab le .  
On cont inuously  when a s s o c i a t e d  FCP is on; o f f  when 
FCP is  shutdown. 
ANALYSIS USAGE : 
TABLE A - X I I 1 . -  POWER GENERATION SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
FCPI PM?&H20 SENSOR 179 7677 101 On from pwr x f r  i n t  t o  EOM 
30050200 
FCP2 PMFLH20 SENSOR 176 7677 101 
30050300 
FCP3 PMPBH20 SENSOR 178 76'7 ?01 
30060 
FCP 02 PRG/DUAL FDV'S 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Three way valves which con t ro l  02 flow t o  the FCPP's 
f o r  power generat ion and purging. M~rmally i n  operate 
pos i t ion ,  energized t o  purge pos i t ion .  
USAGE : 
Energized f o r  ,he durat ion of each f u e l  c e l l  F ,rge 
(2 min/FCP). FCP design assumes one 2-min pupge/8 
hrs .  A f u e l  c e l l  purge cannot be performed a t  power 
l e v e l s  above 10 kw without exceeding regula tor  low 
temp l i m i t s  because of the  high cryogenic flow r a t e  
involved. 
30060 100 
FCPI 02 PRG/DUAL FDV 10 
30060200 
FCP2 02 PRG/DUAL FDV 10 
ANALYSIS USAGE: 
On f o r  2 min beginning a t  s t a r t  of each fue l  c e l i  
purge 
On f o r  2 min beginning 2 min a f t e r  the s t a r t  of eac: 
f u e l  c e l l  purge 
On f o r  2 min begiming  4 rnin a f t e r  t he  s t a r t  of each 
f u e l  c e l l  purge 
TABLE A-XII1 . -  POWER GENERATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
30070 
FCP GH2 PURGE VALVES 
30070 100 
FCPI GH2 PURGE VALVE 10 
30070200 
FCP2 GH2 PURGE VALVE 10 
30070300 
FCP3 GH2 PURGE VALVE 10 
30510 
GO2 PURGE L I ~ E  HTRS 
FUNCTION: 
Control hydrogen reac tan t  purging of f u e l  c e l l s .  
USAGE : 
Energized f o r  the  durat ion of each f u e l  c e l l  purge 
( 2  min/FCP). FCP design assumes one 2-min purge/8 
hrs .  A f u e l  c e l l  purge cannot be performed at, power 
l e v e l s  above 10 kw without exceeding regula tor  low 
temp l i m i t s  because of the  high cryogenic flow r a t e  
in-volved . 
ANALYSIS USAGE: 
On f o r  2 min beginning a t  the  s t a r t  of each f u e l  
c e l l  purge 
On Por 2 min beginning 2 min a f t e r  the  s t a r t  of each 
f u e l  c e l l  purge 
On f o r  2 m i l l  beginning 4 min a f t e r  the  s t a r t  of each 
f u e l  c e l l  purge 
FUNCTION: 
Operate during f u e l  c e l l  purges t o  prevent candensate 
from freezing i n  t h e  vent l i n e s .  
USAGE : 
One on from 16 min p r i o r  t o  each PCP purge, through 





I 1 TABLE A - X I I 1 . -  POWER GENERATION SUBSYSTEM 
fi 
U NO/ POWER ACZlVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
I (Heaters a r e  redundant and se lec tab le .  ) 
I GO2 PRG LNE HTR MAN 41 
30520 
GH2 PURGE LINE HTRS 
7677 None 
GH2 PRG LNE HTR AUT 52 7677 431 
ANALYSIS USAGE: 
On f o r  1 h r  17 min beginning 16 min p r i o r  t o  each f u e l  
c e l l  purge 
Not used (redundant power) 
FUNCTION: 
Operate during f u e l  c e l l  purges t o  prevent condensate 
from f reez ing  i n  t he  vent l i n e s .  
USAGE : 
One on from 16 min p r i o r  t o  each FCP purge, through 
the  6 min purge (2  min/FCP), u n t i l  55 min post purge. 
(Heaters a r e  redundant and se lec tab le .  ) 
ANALYSIS USAGE : 
On f o r  1 h r  17 min beginning 16 min p r i o r  t o  each f u e l  
c e l l  purge 
3052021 0 
GH2 PRG LNE HTR MAN 52 7677 None Not used (redundant power) 
30530 
H20 VENT LINE HTRS FUNCTION : 
Prevent water from freezing: i n  the  l i n e s  between 
the  water r e l i e f  valves and the water r e l i e f  vent 












































































































































































































TABLE A - X I 1 1  .- POWER GENERATION SUESYSTEM 
U) NO/ POWER A C T i V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) EFF BLOCKS FUNCTION & USAGE 
F C P 2  B20 RLF VL Ki A 3 7677 Des, See appendix E heater  tables 
600 s e r i e s  
3054041 0 
i F C P 2  H 2 0  RLF VL HT B 3 7677 None Not used (redundaot power? 
i :  
D .  
I 30540500 
F F C P 3  H 2 0  R L F  VL HT A 3 7677 Des, See appendix B hea ter  t a b l e s  
! 600 s e r i e s  
I 305406 10 
F C P 3  H 2 0  HLF VL HT B 3 7677 None Not used (redundant power) r 
f 
i P 33560 2 H 2 0  NOZZLE BARREL I H 
r H HEATERS FUNCTION : 
30560 100 
Si20  NOZ BARREL HTR A 6 
3056021 0 
H 2 0  KOZ BARREL HTX B 6 
Prevent n a t e r  from f reez ing  i n  the  b a r r e l  of the  
wster r e l i e f  vent nozzle. 
USAGE : 
Heaters a r e  not thermosta t ica l ly  cont ro l led .  They 
a r e  ac t iva ted  from the  same switch a s  t he  r e l i e f  
va lve  hea t e r s  (Ref. 30540) on Panel h 1 2 A 1  a t  t h e  
a f t  s t a t i o n .  Ei ther  A o r  B hea ter  is on continuously 
when the  corresponding A o r  B r e l i e f  valve hea t e r  
group is enabled. 
ANALYSIS USAGE: 
7677 Asc, Des , See appendix B hea t e r  t a b l e s  
600 s e r i e s  
7677 None Not used (redundant power) 
TABLE A-XII1 . -  POWER GENERATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPVXNT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
30570 
H20 NOZZLE ORIFICE 
HEATER 
30570000 
H20 NOZ ORIF HTR A/B 48 7677 Asc ,Des , 
600 s e r i e s  
30590 
FCP H20 LINE HTRS 
FUNCTION: 
Prevent water from freezing i n  the  o r i f i c e  of t he  
water r e l i e f  vent nozzle, should water r e l i e f  valve 
operat ion occur. 
USAGE : 
The s ing l e  hea ter  is cont ro l led  by redundant e l ec t ron ic  
con t ro l l e r s  which receive s igna l s  from temperature 
measurements located a t  the  nozzle near the o r i f i c e .  
The con t ro l l e r s  a r e  ac t iva ted  from the same switch 
t h a t  enables the r e l i e f  valve hea ters  ( r e f .  305401, 
on panel R12A1 a t  the a f t  s t a t i on .  
Note: Water r e l i e f  valve operat ion is not expected 
except during ascent  when the acce lera t ion  
head may exceed the  r e l i e f  s e t t i n g  of 47 ps i a .  
ANALYSIS USAGE: 
See appendix B heater  t ab l e s  
FUNCTION : 
Operate t o  preclude water f reez ing  i n  the l i n e s  between 
the  FCP1s and the  water r e l i e f  valve. 
USAGE : 
Not required during normal openition. Thermostaticallgr 
cont ro l led  when the  associated FCP is open c i r c u i t  
o r  shut; down. 
TABLE A-XII1 . -  POWER GENERATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
30590 100 
FCP1 H20 LINE HTR A 33 7677 None Not used (contingency equipment) 
30590210 
FCPl H20 LINE HTR B 33 7677 None 
30590300 
FCP2 H20 LINE HTR A 22 7677 None 
30590410 










FCP3 HZ0 LINE HTR B 22 7677 None 
30600 
FCP START HEATERS 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
FUNCTION : 
This component includes the  S t a r t  Heaters and t h e  
Pump Control By-pass Valves. The S t a r t  Heaters a r e  
used t o  a t t a i n  f u e l  c e l l  operaCing temperature during 
ac t iva t ion .  The Pump Control By-pass Valves operate  
t o  al low maximum flow during FCP s t a r tup .  
USAGE : 
S t a r t  Sea t e r s  a r e  on f o r  f u e l  c e l l  s t a r t u p ,  o f f  when 
f u e l  c e l l  achieves its operat ing teolp of 183-185 
deg F (approx. 15 min). The Pump Control By-pass 
Valves a r e  normally closed; they a r e  energized ,n 
during the  FCP s t a r t u p  phase (approx. 15 n in)  . 
TABLE A-XI I1 . -  POWER GENERATION SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Note: This component is a p a r a s i t i c  load,  powered 
d i r e c t l y  from t h e  FCP, not from a vehic le  bus. 
ANALYSIS USAGE: 
30600 100 
FCP1 START HTR 3288 7677 None Not used 
30600200 
FCP2 START HTR 3288 7677 None Not used 
30600300 
FCP3 START HTR 3288 7677 None 
30601 
FCP SUSTAINING HTRS 
Not used 
FUNCTION: 
The Sus ta in ing  Heaters a r e  used t o  a t t a i n  f u e l  c e l l  
operat ing temperature during ac t iva t ion  and a l s o  
t o  maintain the  operat ing temperature during low 
power consumption periods. 
USAGE : 
The Sustaining Heaters a r e  on f o r  f u e l  c e l l  s t a r t u p  
and at approximately 50% while t h e  FCP is  off- l ine.  
When the FCP is  taken o f f - l i ne ,  a 15 min cool down 
pericd is  assumed before the  Sustaining Heaters come 
on a t  a 50% usage f ac to r .  The Sustaining Heaters 
a r e  on f o r  t'ne 15 min f u e l  c e l l  a c t i va t ion  period 
ar.d then remain on a t  a 50% usage f ac to r  u n t i l  tne  
f u e l  c e l l  is placed on-line. 
Note: This component is a p a r a s i t i c  load,  ?owered 
d i r e c t l y  from the  FCP, not from a vehic le  bus. 
ANALYSIS USAGE: 
30601 100 
- .  
-.- ' - 
--  
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r TABLE A - X I I 1 . -  POWER GENERATION SUBSYSTEM 
1 
I I D  NO/ POWER ACTIVITY 





FCPl SUSTAINING HTR 11 33 7677 None Not used 
e 3060 1200 
FCP2 SUSTAINING HTR 1132 7677 None Not used 
3060 1300 
FCP3 SUSTAINING CITR 1 133 7677 None Not used 
306 10 
FCP END CELL HTRS FUNCTION: 
The End Cell  Heaters maintain t he  end c e l l s  i n  t h e  
f u e l  c e l l  r eac to r  s tack  a t  tenperatures  cons is ten t  
9 with the  cen t e r  of the s tack.  
2 
H 
H USAGE : 
w 
w End Ce l l  Heaters are only required when the  f u e l  
c e l l  is l i g h t l y  loaded. On with a 50% usage f a c t o r  
beginning 15 min a f t e r  a FCP is taken of f - l ine ,  o r  
15 min a f t e r  an FCP ac t iva t ion  and ending when the 
FCP is turned o f f  o r  reconnected t o  t he  load. 
Note: This component is a p a r a s i t i c  load,  powered 
d i r e c t l y  from the FCP, not  from a vehic le  bus. 
ANALYSIS USAGE: 
30610100 
FCPl ACC ENDCELL HTR 161 7677 None Not used 
306 10200 
I PCP2 ACC ENDCELL HTR 161 7677 None Not w e d  
306 10300 
PCP3 ACC ENDCELL HTR 161 7677 None Not used 
306 10400 
TABLE A-XII1 . -  POWER GENERATION SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
FCPI PRB ENDCELL HTR 161 7677 None Not used 
306 10500 
FCP2 PRB ENDCELL HTR 161 7677 None ~ o t  used 
306 10600 
FCP3 PRB ENDCELL H T R  160 7677 None Not used 

TABLE A-X1V.- CRYOGENICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOC KS FUNCTION & USAGE 
31010 
VAC-ION POWER SUPPLIES 
31010100 ? 02 111 VAC-ION P W R  SUP 2 
c. 
w 31010200 H2 I1 VAC-ION PWR SUP 
31010300 
02 112 VAC-ION WR SUP 
31010400 
H2 1/2 VAC-101.1 PhrR SUP 
31010500 
02 113 VAC-ION F d R  SUP 
31010600 
H2 %3 VAC-ION PWR SUP 
31030 
TANK S I G  COND QTY 
FUNCTION: 
Power pumps t h a t  pu l l  a vacuum between the  inner 
and ou t e r  cry0 tank s h e l l s  t o  v e r i f y  the  i n t e g r i t y  
of t he  tank annulus. 
USAGE: 
On only during ground support a c t i v i t i e s  ( t h e r e  a r e  
no cockpit  con t ro l s ) .  
ANALYSIS USAGE : 
3 7677 None Not used (GSE power) 
3 7677 None Not used (GSE power) 
3 7677 None 
3 7677 None 
3 7637 None 
Not used (GSE power) 
Not used (GSE power) 
Not used (GSE power) 
3 7637 None Not used (GSE power) 
FUNCTION : 
Monitor cryogenics tank quant i ty  remeining, i n  percent.  
There is one .unit per tank. 
TABLE A-XI V. - CRYOGENICS SUBSYSTEM 
I D  NO/ PWER ACT1 VITY 
EQUIWENT CESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
USAGE : 
On continuously throughout a l l  missions. 
31030100 
02 TNK1 SIG COND QTY 2 7677 101 
3 1030200 
H2 TNK1 SIG CCND QTY 2 7677 101 
ANALYSIS USAGE: 
CXI from pwr xfr i n t  t o  EOM 
Same as 31030100 
3 1030300 
02 TNK2 SIC COND QTY 2 7677 101 Same a s  31030100 
3 1030400 
H2 TNK2 SIG COND QTY 3 7677 101 
3 1030500 
02 TNK3 SIG COND QTY 2 7637 101 
31 030600 
N2 TFIK3 SIG COND WY 
31 100 
02 GSE SPLY VALVE 
Same a s  31030100 
STS-1 - N/A 
STS-2 - Same a s  31030100 
OPS - Same a s  31030100 
STS-2 - Same ss 31030100 
OPS - Same a s  31030100 
FUNCTION: 
Control flow of oxygen gas from GSE t o  fue l  c e l l s  




; t TABLE A-XIV. - CRYOGENICS SUBSYSTEM 
: 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
31120100 
FCPl REAC VLV-OPEN 
31120210 
FCPl REAC VLV-CLOSE 
31 120300 
FCP2 RSAC VLV-OPEN 
3!12@410 
FCP2 REAC VLV-CLOSE 
3 1 120500 
FCP3 REAC VLV-OPEN 
Normally open, actuated in  contingency t o  shut  down 
a f u e l  c e l l  (momentary power). Approximate ac tua t ion  
time is 500 milliseconds. 
ANALYSIS USAGE: 
182 7677 None Not used (contingency useee) 
79 7677 None Not used (contingency usage) 
182 7677 None Not used (contingency usage) 
79 7677 None 
182 7677 None 
Not used (contingency usage) 
.'-t used (contingency usage) 
31120610 
FCP3 REAC VLV-CLOSE 78 7677 None Not used (contingency usage) 
I 31 130 ECLSS PRI 02 SUP-VLV FUNCTION : 
Controls  fl.ow of 02 from the  cryogenics system t o  
the  ECLSS. This is a la tch ing  solenoid valve,  
requir ing momentary powr  t o  open or  c lose .  
USAGE : 
Both t h i s  valve and 31140 a r e  latched open throughout 
a l l  missions (no power requirement).  
ANALYSIS USAGE: 
TABLE A-XIV. - CRY0G;ZW;CS SUBSYSTEM 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTIOh! (WATTS j EFF BLOCKS FUNCTION 8 USAGE 
- 
31 130100 
ECLSS PRI 02 SUP-OPN 75 7677 None Not used 
31130210 
ECLSS PRI 02 SUP-CLS 38 7677 None 
311rI.O 
ECLSS SEC 02 SUP-VLV 
Not used 
FUNCTION : 
I Same a s  31130 (redundant) 
USAGE : 
Both t h i s  valve and 31130 a r e  latched open throughout 
a l l  missions (no power requirement).  
v1 ANALYSIS USAGE : 
31 1110100 
ECLSS SEC 02 SUP-OPN 7 3 7677 None Not. used 
31140210 
ECLSS SEC 02 SUP-CLS 38 7677 None 
3 1150 
02 MANIFOLD VALVES 
Not used 
FUNCTION : 
Control flow of oxygen t o  the  cryogenics manifolds. 
These a r e  momentary operat ion,  l a tch ing  valves,  &ich 
require  no holding cu r r en t .  
USAGE : 
Normally open, closed t o  i s o l a t e  a leaking cryogenics 
tank  or  f a i l e d  cpen r e l i e f  valve from t h e  manifolds 
(momentary power;. I so l a t i on  of a tank r e s u l t s  i n  t n e  
i n a b i l i t y  t o  opers te  one FCP. 
TABLE A-XIV. - CRYOGENICS SUBSYSTEM 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE : 
31 150100 
02 MANIF VLV TKl-OR 8 0 7677 None Not used (contingency equipment) 
31 150210 
02 MANIF VLV TKl-CLS 
3 1 150300 
02 MANIF VLV TK2-OPN 
31150410 
02 MANIF VLV TK2-CLc 
31 160 
H2 MANIFOL~ VALVES 
55 7677 None 
83 7677 None 
54 7677 None 
31160100 
H2 PIANIF VLV TK1-OPN 1 20 7677 None 
31 16021 0 
H2 t1ANIF V L V  TKl-CLS 57 7677 h'one 
3 1160300 
H2 MANIF VLV TK2-ORJ 1 20 7677 None 
Not used (contingency equipment: 
Not used (contingency equipment) 
Not used (contingency equipment) 
FUNCTION : 
Control flow of hydrogen t o  the  cryogenic manifolds. 
These a r e  momentary operat ion,  l a tch ing  valves,  which 
requi re  no holding cu r r en t .  
USAGE : 
Normally open, closed t o  i s o l a t e  a leaking cryogenics 
tank o r  f a i l ed  open r e l i e f  valve from t he  manifolds 
(momentary power). I so l a t i on  of a tank r e s u l t s  i n  
t he  i n a b i l i t y  t o  operate  one FCP. 
ANALYSIS USAGE : 
Not used (contingency equipment) 
Not used (contingency equipnent)  
Not used (contingency equipnent)  

1 
TABLE A-XIV. - CRYDGENICS SUBSYSTEM 
I I D  NO/ POWER ACT1 VITY 
: EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
311:0100 
02 TANK1 HTR A 1 
3 1 170200 
P 02 TANK1 HTR A2 211 7677 467 g 3 1 170300 
a, 02 TANK2 HTR A1 223 7677 469 
31170400 
C2 TANK2 HTR A2 221 7677 469 
31 170506 
02 TANK? HTR A 1 217 7637 483 
31170600 
02 TANK3 HTR A2 
31 160 
02 TANK HEATERS 
Note: Each heater  cycle  w i l l  correspond @,th a power 
l eve l  increase of the H202 Cryogenic Control 
Assembly. See 06180 and appendix B. 
ANALYSIS USAGE: 
STS-1 - See appendix B-XIV 
STS-2 - See appendix R-XV 
OPS - See appendix 5 - X V I  
See Analysis Usage f o r  31 170100 
See Analysis Usage f o r  31170100 
See Analysis Usage f o r  31170100 
STS-2 - See appendix B-XV 
OF'S - When 3 tank set:?, a r e  used, t he  heater  du ty  
cycles  w i l l  be a s  t&bulated i n  appendix B-XV (same 
as STS-2). When 4 tank s e t s  a r e  used, tanks 3 and 
4 w i l l  operate  together  with t he  same duty cycles  
a s  tanks 1 and 2, as  tabulated i n  appendix B-XVI 
See Analysis Usage f o r  31170500 
FUNCTION : 
TABLE A-XIV . - CRYOGENICS SUBSYS TEH 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BIACKS FUNCTION & USAGE 
Maintain pressure I n  cryogenic oxygen tanks 1 and 2 
between 81 1 and 846 ps i a ,  and i n  tanks 3 and 4 between 
840 and 875 ps ia .  When the pressure l e v e l s  i n  both 
oxygen tanks 1 and 2 f a l l  below 81 1 p s i a ,  o r  below 840 
ps i a  i n  both tanks 3 and 4, the respect ive enabled 
hea ters  a r e  turned on. When the pressure l e v e l  r i s e s  
t o  846 ps i a  i n  e i t h e r  tank 1 or  2, or 875 ps i a  i n  
e i t h e r  tank 3 o r  4 ,  the  enabled hea ters  f o r  the  
respec t ive  tank sets a r e  turned o r f .  ' he  hea ters  a r e  
cycled by the  H202 Cryogenic Control Assemblies 
( see  06180). 
Note: There is no capaoi l i ty  t o  off-load cryogenics. 
Therefore, tanks w i l l  be f u l l  a t  the s t a r t  of 
a l l  missions. 
USAGE : 
Heaters i n  a l l  tanks a r e  disabled u n t i l  approximately 
MECO + 5 min. 'Ihe A hea t e r s  are then enabled and 
operate  continuously until, the  tanks a r e  pressurized 
t o  t h e i r  respec t ive  upper lixiits, a t  which t i m e  cyc l i c  
operakion begins. Later ,  the  B hea ters  a r e  enabled 
t o  operate  with the  A hea t e r s .  A t  approximately 50% 
oxygen remaining, the B hea ters  i n  each s e t  w i l l  be 
disabled by the crew. Tnis has no e f f ec t  on t o t a l  
hea ter  energy required. A t  approximately 10% oxygen 
remaining the  A hea t e r s  are disabled. I n  general ,  the 
enzbled hea ter  duty cycles  a r e  a funct ion of t h e  
average power l e v e l  and oxygen quant i ty  remaining. 
Note: Each heater  cycle w i l l  correspond with a pcwer l e v e l  
increase  of the H202 Cryogenic Control Assembly 
See 06180 and appendix i3. 
ANALYSIS USAGE: 
TABLE A-XIV.  - CRYOGENICS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
02 TANK1 HTR B1 212 7677 471 
31 I 80200 
02 TANK1 HTR B2 215 7677 471 
3 1 180300 
02 TANK2 HTR B1 
3 11 80400 
? 02 TANK2 HTR B2 
31 180500 
& 02 TANK3 HTR B1 
3 1 180600 
02 TANK3 HTR B2 
31 190 
H2 TANK HEATERS 
STS-1 - See appendix B-XIV 
STS-2 - See appendix B-XV 
OPS - See appendix B-XVI 
See Analysis  Usage f o r  31 180100 
See  Analysis  Usage f o r  31180100 
S e e  Analysis  Usage f o r  31 180100 
STS-1 - N/A 
STS-2 - See appendix B-XV 
(IPS - When 3 t a n k  sets a r e  used, t h e  h e a t e r  duty  
c y c l e s  w i l l  be a s  t a b u l a t e d  i n  appendix B-XV (same 
as STS-2). When 4 t ank  s e t s  are used, tanks  3 and 
4 w i l l  o p e r a t e  t o g e t h e r  with t h e  same duty c y c l e  a s  
t a n k s  1 and 2, as t a b u l a t e d  i n  appendix B-XVI. 
See  Analysi: 'Ips;.- f o r  '1180500 
FUNCTION : 
Maintain p r e s s u r e  i n  cryogenic  hydrogen t anks  1 and 2 
between 203 and 223 p s i a ,  and i n  t anks  3 and 4 between 
220 and 240 p s i a .  When t h e  p ressure  l e v e l s  i n  both  
hydrogen t anks  1 and 2 f a l l  below 203 p s i a ,  o r  below 
220 p s i a  i n  both t anks  3 aqd 4,  t h e  r e s p e c t i v e  enabled 
I 
TABLE A-X1V.- CRYOGENICS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS E'UNCTION & USAGE 
h e a t e r s  a r e  turned on. When t h e  p ressure  l e v e l  r i s e s  
t o  223 p s i a  i n  e i t h e r  tank 1 o r  2, o r  240 p s i a  i n  
e i t h e r  tank 3 o r  4 ,  the  enabled h e a t e r s  f o r  t h e  
r e s p e c t i v e  tank sets are turned o f f .  The h e a t e r s  
are cycled by the  H2Q2 Cryogenic Control  Assemblies 
( s e e  06180). 
Note: 'Ihere is no c a p a b i l i t y  t o  off- load cryogenics .  
Therefore ,  t anks  w i l l  be f u l l  a t  t h e  start 
of  a l l  miss ions .  
37 190100 
R2 TANK? HTR A 
USAGE : 
Heaters  i n  a l l  t anks  are disab led  u n t i l  approximately 
MECO + 5 min. The A h e a t e r s  a r e  then enabled and 
o p e r a t e  cont inuously  u n t i l  the  tanks  are pressur ized  
t o  t h e i r  r e s p e c t i v e  upper l i n i t s ,  a t  which time c y c l i c  
o p e r a t i o n  begins .  Later, the  B h e a t e r s  a r e  enabled t o  
o p e r a t e  wi th  t h e  A h e a t e r s .  A t  approximately 50% 
hydrogen remaining, the  B h e a t e r s  i n  each set w i l l  be 
d i sab led  by the  crew. This has no e f f e c t  on t o t a l  
h e a t e r  energy requ i red .  A t  approximately 10% hydrogen 
remaining t h e  A h e a t e r s  a r e  d i sab led .  I n  g e n e r a l ,  t h e  
enabled h e a t e r  duty  c y c l e s  a r e  a func t ion  of t h e  
average power l e v e l  and hydrogen q u a n t i t y  remaining. 
Note: Each h e a t e r  c y c l e  w i l l  correspond with a power 
l e v e l  i n c r e a s e  of t h e  HZ02 Cryogenic Control  
Assemblies ( s e e  061 80) .  
ANALYSIS USAGE : 
STS-1 - See appendix B-XIV 
STS-2 - See appendix B-XV 
OPS - See appendix BXVI 
TABLE A-XI V. - CRYOGENICS SUBSYSTEM - Concluded 
I D  NO/ POWER ACT1 VITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
3 1 1 90200 
H2 TANK1 HTR B 97 7677 479 
3 1 190300 
H 2  TANK2 HTR A 
31190400 
H2 TANK2 HTR B 
3 1 190500 
H2 TANK3 HTR A 
See Analysis Usage fo r  31190 f00 
99 7677 Q77 See Analysis Usage f o r  31190100 
See Analysis Usage f o r  31190100 
STS-2 - See appendix B-XV 
OPS - When 3 tank s e t s  a r e  used, t he  hea te r  du ty  
cyc les  w i l l  be a s  tabulated in  appendix B-XV (same 
as STS-2). Wnen 4 tank s e t s  a r e  used, tanks 3 and 
4 w i l l  operate  together  with t h e  same duty cyc les  
as  tanks 1 and 2, a s  tabulated in  appendix B-XVI 





TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
32020 
APU FUEL ISOLATION 
VALVES FUNCTION : 
I s o l a t e  t he  APU f u e l  tanks from the f u e l  pumps when 
closed. lhese a r e  normally closed valves, powered 
open. 
: 4  j / USAGE : 
Energized (open) during APU operat ion.  
ANALYSIS USAGE: 
32020100 
APU 1 FU IS0 VLVW1 33 7677 207,463,507 OFT - Energized from 5 min p r i o r  t o  l i f t - o f f  u n t i l  
5 min 20 sec  a f t e r  MECO, f o r  4 min 30 sec  beginning 
P a t  the  s t a r t  of t he  onorbi t  FCS checkout, and from 
3 rnin p r i o r  t o  deorb i t  u n t i l  2 rnin a f t e r  s t o p r o l l  
OPS - Energized from 5 rnin p r i o r  t o  l i f t - o f f  u n t i l  
5 min 20 sec  a f t e r  MECO, f o r  4 min 30 sec  beginning 
a t  the  s t a r t  of the  onorbi t  FCS checkout, and from 
3 min p r i o r  t o  400,000 f t  u n t i l  2 min a f t e r  s t o p r o l l  
32020200 
APU 1 FU IS0 VLVl/2 A" ". 5: 765'7 237,463,507 OFT - Same a s  32020100 
OPS - Same a s  32020100 
I 
OFT - Energized from 5 rnin p r io r  t o  l i f t - o f f  u n t i l  5 I 
min 20 sec  a f t e r  MECO, and from 3 min p r i o r  t o  
deorb i t  u n t i l  2 rnin a f t e r  s t o p r o l l  
32020300 
APU 2 PU IS@ VLV#I 33 7677 207,507 
OPS - Energized from 5 min p r io r  t o  l i f t - o f f  u n t i l  5 
min 20 sec  a f t e r  MECO, and from 3 min p r io r  t o  4 - 
400,000 f t  u n t i l  2 min a f t e r  s t o p r o l l  
TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
32020400 
APU 2 FU IS0 VLV#2 33 OFT - Same a s  32020200 
OPS - Same as 32020200 
OFT - Same a s  32020200 
OPS - Same as 32020200 
OET - Same as 32020200 
OPS - Same as 32020200 
FUNCTION : 
Ground Tes t  - Provides  a means of t e s t i n g  c o n t r o l l e r  
o p e r a t i o n  v i a  BITE. The a c t i v e  modes o f  t h e  con t ro l -  
ler are checked by means of o s c i l l a t o r  s imulated 
t u r b i n e  speeds .  
Operate  - Provides  moni tor ing and c o n t r o l  of a c t i v e  
APU's. I n  t h i s  mode, each c o n t r o l l e r  w i l l  s h u t  down 
it 's a s s o c i a t e d  APU i n  t h e  event  o f  t u r b i n e  overspeed 
o r  underspeed. 
Heater Operat ion - Provides  c o n t r o l  of t h e  Gas Gener- 
a t o r / F u e l  Pump Hea te r ,  which o p e r a t e s  when t h e  APU 
is o f f .  
USAGE : 
Ground Tes t  - On on ly  dur ing  ground suppor t  a c t i v i t i e s .  
Operate  - On dur ing  APU opera t ions .  
TABLE A-XV.- A U X I L I A R Y  POWER UNIT SUBSYSTEPl 
7 
ID NO/ POWER ACTIVITY 
EQUIPhENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION ti USAGE 
- 
Heater Operation - On fo r  approxitnately two hours 
p r io r  t o  APU s t a r t u p  during prelaunch. Subsequentlj ,  
on whenever the  APU1 s a r e  off  . 
ANALYSIS USAGE : 
32030100 
APU 1 CNTLR-GRND TEST 33 7077 None 
32030 1 10 
AYU 1 CNTLR - OPERATE 21 
Not used (GSE power/usage) 
OFT - On from 5 min p r i ce  t o  l i f t - o f f  u n t i l  5 rnin 
20 sec  a f t e r  MECO, f o r  4 min 30 sec  beginning a t  
the  s t a r t  of the  onorb i t  FCS checkout, and from 
3 min p r io r  t o  deorb i t  u n t i l  2 min a f t e r  s t o p r o l l  
OPS - On from 5 rnin pr io r  t o  l i f t - o f f  u n t i l  5 min 
20 sec  a f t e r  PlECO, f o r  4 min 30 sec  beginning a t  
the  s t a r t  of the  onorbi t  FCS checkout, and from 
3 min p r io r  t o  400,000 f t  u n t i l  2 min s f t e r  s t o p r o l l  
b 320301 20 
i APU 1 CMTLR-HTR OPRN 7 7677 051, 1051 107, OFT - On from ~ a r  x f r  i n t  u n t i l  5 min p r io r  t o  l i f t -  
201,211,401, o f f  and from 3 min a f t e r  i n se r t i on  u n t i l  3 min p r i o r  i 433,501 t o  deorb i t ,  except when the  operate  mode is  on 
OPS - On from pwr x f r  i n t  u n t i l  5 min p r i o r  t o  l i f t -  
o f f  and from 3 min a f t e r  i n se r t i on  u n t i l  3 min p r i o r  
t o  descent t o  400,000 f t ,  except when the  operate  
mode is on 
32030200 
Mil 2 CNTLR-GRND TEST 33 7677 N O I L ~  
32030210 
APU 2 CNTLR - OPERATE 21 
Not used (GSE power/usage) 1 
i 
OFT - On from 5 rnin p r io r  t o  l i f t - o f f  u n t i l  5 min 
20 sec  a f t e r  MECO, and from 3 min p r io r  t o  deorb i t  
until .  2 min a f t e r  s t o p r o l l  
1 - 
BL. A -  , - -  -- .a . 
. * -- -- -< A - 
- -. -- -.- 
~ -,---.-- --d 
TABLE A-XV.- A U X I L I A R Y  POWER U N I T  SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
OPS - On from 5 min p r io r  t o  l i f t - o f f  u n t i l  5 min 
20 sec a f t e r  MECO, and from 3 min p r io r  t o  400,000 
f t  u n t i l  2 min a f t e r  s t o p r o l l  
320302'10 
APU 2 CNTLR-HTR OPRN 7 7677 051,105,107, OFT - Same a s  32030120 
201,211,401, 
433,501 OPS - Same a s  32030720 
32030300 
APU 3 CNTLR-GRND TZST 
32030310 
APU 3 CNTLR - OPERATE 
320 30320 
APU 3 CNTLR-HTR OPRN 
32040 
APU SHUTOFF VALVES 
33 7677 None 
2 1 7677 207,507 
Not used (GSE power/usage) 
OFT - Same a s  32030210 
OPS - Same a s  32030210 
7 767'7 051,105,107 OFT - Same a s  32030120 
201,211,401, 
433,501 OPS - Same a s  32030120 
FUNCTION : 
Control the flow of hydrazine from the APU Fuel Pumps 
t o  t h e  APU Gas Generator. They a r e  a backup t o  t h e  
Fuel I s o  Valves t o  i s o l a t e  the Fuel Tanks from the 
c a t a l y t i c  beds. They a l s o  perform the  function of 
the  APU Modulating Valve i n  case t ha t  valve f a i l s  t o  
close during APU operat ion.  These a r e  3-way sole-  
noid valves which a r e  control led by the APU Control ler .  
When energized, they allow hydrazine flow between 
the APU Madulating Valves and the c a t a l y t i c  bed. 
When de-energized, they block flow to  the Gas Generator 
and permit by-pass flow from the Fuel Pump o u t l e t  
TABLE A-XV.- AUXILIARY POWER U N I T  SUBSYSTEM 
U) NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
t o  the i n l e t .  
USAGE : 
Energized (open) during APU operation. 
A N A L Y S I S  USAGE : 
32040100 
APU 1  SHUTOFF VLV 37 7677 207,463,507 O F T  - On from 5  min p r i o r  t o  l i f t - o f f  u n t i l  5  min 
20 sec  a f t e r  MECO, f o r  4 rnin 30 sec beginning a t  
t he  s t a r t  of the  onorbi t  F C S  checkout, and from 3  
min p r io r  t o  deorb i t  u n t i l  2  min a f t e r  s t o p r o l l  
O P S  - On from 5 rnin p r i o r  t o  l i f t - o f f  u n t i l  5  mf.n 
20 sec  a f t e r  MECO, f o r  4  rnin 30 sec  beginning a t  
t h e  s t a r t  of onorb i t  F C S  checkout, and from 3 rnin 
p r i o r  t o  400,000 f t  i l n t i l  2  min a f t e r  s t o p r o l l  
32040200 
APU 2  SHUTOFF VLV 37 
3201i0300 
APU 3  S K U T O T  - 37 
32050 
APU YODULATING VALVES 
O F T  - On from 5 rnin p r io r  to  l i f t - o f f  u n t i l  5  min 
20 sec  a f t e r  MECO, and from 3  mir. p r io r  t o  deorb i t  
u n t i l  2  mf-I a f t e r  s t o p r o l l  
O P S  - O n  from 5  rnin p r io r  t o  l i f t - o f f  u n t i l  5  rnin 
20 sec  a f t e r  MECO, and from 3  rnin p r io r  t o  400,OtSO 
f t  u n t i l  2  rnin a f t e r  s t o p r o l l  
O F T  - Same a s  32040200 
O P S  - Same a s  32040200 
FUNCTION : 
Control t he  flow of hydrazins t o  the  APU c a t a l y t ~ ,  
beds through the shutoff  valves. 'Ihese a r e  3-way 
TABLE A-XV.- AUXILIARY PONXR UNIT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMEXT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
so leno id  va lves  which are cycled by t h e  APU C o n t r o l l e r  
t o  c o n t r o l  t h e  speed of  t h e  APU Turbine.  When energ- 
i z e d ,  they  s t o p  h y d ~ a z i n e  flow t o  t h e  c a t a l y t i c  beds 
aiid permit  by-pass flow from t h e  Fuel  Pump o u t l e t  t o  
t h e  i n l e t .  When de-energized, they  a l low flow t o  
t h e  c a t a l y t i c  beds. 
USAGE : 
Cycle dur ing  APU operatLon with  a n  approximate duty 
c y c l e  of  50%. 
P 32050100 
Z APU 1 MODULATING VLV 37 
3205C200 
APC 2 KODULATING VLV 37 
32050300 
APU 3 MODULATING VLV 37 
ANALYSIS USAGE: 
7677 207,463,507 OFT - On a t  a 50% usage f a c t o r :  from 5 min p r i o r  t o  
l i f t - - o f f  u n t i l  5 min 20 s e c  a f t e r  MECO; f o r  4 rnin 
30 s e c  beginning a t  t h e  start of  t h e  o n o r b i t  FCS 
checkout;  and from 3 rnin p r i o r  t o  d e o r b i t  u n t i l  
2 min a f t e r  s t o p r o l l  
OPS - On a t  a 50% usage f a c t o r :  from 5 min p r i o r  t o  
l i f t - o f f  u n t i l  5 min 20 s e c  a f t e r  MECO; f o r  4 min 
30 sec beginning a t  t h e  s t a r% of  t h e  o n o r b i t  FCS 
checkout;  and from 3 rnin p r i o r  t o  400,000 f t  u n t i l  
2 min a f t e r  s t o p r o l l  
OFT - On a t  a 50% usage f a c t o r :  from 5 min p r i o r  t o  
l i f t - o f f  u n t i l  5 min 20 s e c  a f t e r  MECO; and from 
3 min p r i o r  t o  d e o r b i t  u n t i l  2 min a f t e r  s t o p r o l l  1 
I 
OPS - On a t  a 50% usage f a c t o r :  from 5 rnin p r i ~ r  t o  
l i f t - o f f  u n t i l  5 min 20 s e c  a f t e r  MECO; and from 
3 min p r i o r  t o  400,000 f t  unt . i l  2 rnin a f t e r .  s t o p r o l l  
OFT - Same as 32050200 
TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
32060 
APU GEAR BOX GN2 
VALVES 
32060 100 
APU 1 GR BOX GN2 VLV 3 
32060200 
APU 2 GR BOX GN2 VLV 3 
32060300 
APU 3 GR BOX GN2 VLV 3 
32100 
APU H20 SPRAY COOLING 
SYSTEM IS0  VALVES 
OPS - Same as 32050200 
FUNCTION : 
Repressur izes  t h e  G!i2 accumu3.ator i n  t h e  APU g e a r  
box should GN2 leakage occur.  There is a s i n g l e  
normally c losed va lve  f o r  each APU. 
USAGE : 
The v a i  -e is a c t u a t e d  open by t h e  APU s t a r t / r u n  switch 
provided t h a t  a p r e s s u r e  t r a n s d u c e r ,  l o c a t e d  i a  t h e  
accumulator ,  senses  p r e s s u r e  below 5.5 p s i a ,  The va lve  
is no t  expected t o  be used excep t  i n  cont ingency l e a k  
c a s e s .  
ANALYSIS USAGE: 
7677 None Not used (cont ingency equipment) 
7677 None Not used (cont ingency equipment) 
7677 None Not used (cont ingency equipment) 
FUNCTION: 
Normally c losed  so leno id  v a l v e s  which p rov ide  
i s o l a t i o n  of  t h e  APG water spray  t a n k s  from t h e  
pr imary and seL3ndary c o n t r o i  v a l v e s  !ref. 321 10 
and 32120). The secondary system w i l l  be u t i l i z e d  
only i n  t h e  event  of  E f a i l u r e  i n  t h e  primary system. 
., 
TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEL 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE: 
Energized manual ly  a f t e r  each  APU shutdown o n o r b i t .  
ANALYSIS USAGE: 
32100100 
PRI HZ0 TNK ISOL VLV 7 7677 105,211,465 On f o r  2 h r s  45 min s t a r t i n g  a t  1 min 30 sec after 
i n s e r t i o n  and 4 min 30 sec a f t e r  i n i t i a t i o n  o f  t h e  
o n o r b i t  FCS C/O 
32100200 
SEC H20 TNK LSOL VLV 7 7677 None Not used  ( redundant  equipment)  
321 10 
HZ0 SPRAY COOLING SYS 
PilI CONTROL VALVES 
FUNCTION : 
Normally c l o s e d  s o l e n o i a  v a l v e s  which o p e r a t e  i n  z 
p u l s e  mode d u r i n g  t h e  pe r iod  o f  APU water s p r a y  
c o o l i n g  sys t em o p e r a t i o n .  The pr imary  ana  secondary  
c o n t r o l  v a l v e s  are redundant .  The secondary  v a l v e s  
w i l l  o p e r a t e  o n l y  i n  t h e  even t  o f  p r imary  sys t em 
f a i l u r e .  
32110100 
APU 1 PRI H20 CMT VL 7 
USAGE: 
Valves  o p e r a t e  i n  a c y c l i c  mode a f t e r  each  APU shu t -  
6uwii o n o r b i t .  The c y c l e  time is approx ima te ly  1 s e c  
on and 4 sec o f f .  
ANALYSIS USAGE: 
7677 105,211 ,465 On f o r  2 h r s  45 min w i t h  a 1.03% usage  f a c t o r  a t  t h e  
fo l lowing  times: 1 min 30 s e c  a f t e r  i n s e r t i o n ,  and 
4 min 30 sec a f t e r  i n i t i a t i o n  o f  t h e  o n o r S i t  FCS 
checkout  
TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
3221 10200 
APU 2 PRI H20 CNT VL 7 7677 105,211 On f o r  2 h r  45 min with a :.038 usage f a c t o r  s t a r t i n g  
a t  1 min 30 sec a f t e r  i n s e r t i o n  
321 10300 
APU 3 PRI H20 CNT VL 7 7677 105,211 Same a s  321 10200 
32120 
H20 SPRAY COOLING SYS FUNCTION : 
SEC. CONTROL VALVES 
Same a s  321 10 
Valves opera te  i n  a c y c l i c  mode i n  t h e  event  of a 
primary system f a i l u r e .  
ANALYSIS USAGE: 
32120100 
APU 1 SEC H20 CNT VL 7 
32 120200 
APU 2 SEC H20 CNT VL 7 
32120300 
i 'JU 3 SEC H20 CNT VL 7 
321 30 





Not used (redundant equipment) 
Same a s  32120100 
Same a s  32120100 
FUNCTION : 
Cools APU gas  genera tor  i n j e c t o r s  t o  a temperature 
wherz an APU r e s t a r t  can be s a f e l y  made. 
USAGE : 
Used by t h e  crew only when an  eruergency a r i s e s  
r equ i r i ng  a ho t  r e s t a r t .  
TABLE A-XV.- AUXILIAaY POWER UNIT SUBSYSTLM 
I D  NO/ POWEX ACTIVITY 
EQUITMENT D B C R I  FTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
32130100 
APO 1 GG H20 CNT VLV 7 
321 30200 
APU 2 GG Y20 CNT VLV 7 
3?1.30300 







Not used (contingency usage) 
Same as 32130100 
Same a s  32130100 
FUNCTION : 
Prevent  hydrazine from f r e e z i n g .  The h e a t e r s  mainta in  
t h e  hydrazine temperature  above 45 deg F. Systems 
A and B a r e  redundant.  
USAGE : 
Heate r s  are t h e r m o s t a t i c a l l y  c o n t r o l l e d .  E i t h e r  
system A o r  system B is  enabled/disabled from t h e  
a f t  s t a t i o n  (PNL A-12). When enabled prelaunch some 
h e a t e r s  may c y c l e  dur ing  a s c e n t ,  depending upon pre-  
launch purge temperatures .  Otherwise,  duty  c y c l e s  
are a f u n c t i o n  o f  a t t i t u d e  ana beta  ang le .  For  most 
miss ions ,  e i t h e r  system A o r  B w i l l  be enabled pre-  
launch.  The swi tches  t h a t  c o n t r o l  these  h e a t e r s  
a l s o  c o n t r o l  t h e  f e e d l i n e  h e a t e r s  (32520) and s e r v i c e  
l i n e  h e a t e r s  (32530). 
ANALYSIS USAGE : 
32510100 
TK HTR 1A LH SIDE 63 7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
325 10200 
TK HTR 1B LH SIDE 6 3 7677 Itone Not used (redundant equipment) 
TABLE A-XV. - AUXIi- IARY POWER UNIT SUESYSTEM 
-. 
POWER ACTIVITY 
(FAT'I'S) EFF BLOCKS FUNCTION & USAGE 
I D  NO/ 
EQUIPMENT DESCRIPTION 
325 10300 
TK HTR 2A LE SIDE 7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
32510400 
TK HTR 2B LH SIDE 7677 None Not used [redundant equipment) 
32510500 
TK HTR 3A RH SIDE 6 3 7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
325 10600 
TK HTR 3B RH SIDE 7677 None Not used ( redundant  equipment) 
32520 
FUEL *Y,DLINE HEATERS FUNCTION : 
Maintain  l i n e s  between t h e  APU F u e l  I s o l a t i o n  Valves 
and t h e  Fuel  Pumps above 45 deg F t o  p reven t  f r e e z i n g .  
Systems A and B are redundant.  
USAGE : 
Heaters  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d .  E i t h e r  
system A o r  system i3 is enabled/disabled from t h e  
a f t  s t a t i o n  (PNL A-12). When enabled prelaunch,  
some h e a t e r s  may c y c l e  dur ing  a s c e n t ,  depending upon 
prelaunch purge temperatures .  Otherwise,  duty  c y c l e s  
a r e  a f u n c t i o n  of  a t t i t u d e  and b e t a  angle .  For  most 
miss ions ,  e i t h e r  system A o r  B w i l l  be enabied pre- 
launch. The swi tches  t h a t  c o n t r o l  t h e s e  h e a t e r s  
a l s o  c o n t r o l  t h e  APU tank h e a t e r s  (32510) and s e r v i c e  
l i n e  h e a t e r s  (32530). 
ANALYSIS USAGE: 
32520 100 
FUEL FEEDLINE HTR 1A 7677 Asc,Des, 
600 series 
See appendix B h e a t e r  t a b l e s  

TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEM 
I D  N 3 /  POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
I ANALYSIS USAGE: 32530 100 
I FUEL SERVLINE HTR 1A 64 7677 Asc,Des, See appendix B h e a t e r  t a b l e s  6 0 0 , s e r i e s  
32530200 
FUEL SERVLINE HTR 1B 64 7677 Kone Not used (redundant equipment) 
I 32530300 FUEL SERVLINE HTR 2A 48 7677 Asc , Des , See appendix B h e a t e r  t a b l e s  
I 600 s e r i e s  
? 32530400 
2 FUEL SERVLINE HTR 2B 4" 7677 None Not used (redundant equipment) 
1 
P i w 32530500 
I FUEL SERVLINE HTR 3 A  64 7677 J s c  , Des , See appendix B h e a t e r  t a b l e s  600 s e r i e s  
32530600 
FUEL SERVLINE HTR 3B 64 
32540 
FUEL D R A I N  LINE 
HEATERS 
7677 None Not used (redundant  equipment) 
FUNCTIGN: 
Maintain t h e  f u e l  d r a i n  l i n e s  above 45 deg F t o  prevent  
f reez ing .  Systems A and B a r e  redundant.  The Drain 
Line Heaters  a r e  c o n t r o l l e d  by t h e  S e r v i c e  Line Heater  
Thermostats.  
USAGE : 
Heaters  a r e  t h e r m o s t a t i c a l l y  c o n t r o l l e d .  E i t h e r  
system A o r  system B is  enaSled/disabled from t h e  
aft  s t a t i o n  (PNL A-12). When enabled prelaunch,  
F 
Cv p TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEM 
i I D  1iOi  POWER ACTIVITY 
EQUIPMENT DZSCRIPTION (WATTS) EFF 
b :  
BLOCKS FUNCTION & USAGE 
k 32540100 
i FUEL: DRN LINE? HTR 1A 41 
i P 
e f 5: 32540200 
E FUEL DRN LINE HTR 1B 41 
I 
some h e a t e r s  may cyc la  dur ing  a s c e n t ,  depending upon 
pre launch purge temperatures .  Otherwise ,  d u t y  
c y c l e s  a r e  a f u n c t i o n  o f  a t t i t u d e  and b e t a  a n g l e .  
For  most miss ions ,  e i t h e r  system A o r  B w i l l  be ;nabled 
pre launcn.  
ANALYSIS USAGE: 
7677 Asc, Des, See  appendix  B h e a t e r  t a b l e s  
600 s e r i e s  
7677 None Not used ( redundant  equipment) 
P 
2 32540300 L FUEL DRN LINE HTR 2A 53 7677 Asc , Des , See appendix B h e a t e r  t a b l e s  
i 
6 w ,- 600 s e r i e s  
1 32540;OO 
FUEL DRli LINE HTR 2E 53 7677 None Not used ( redundant  equipment) 
P 32540500 
r FUEL DRN LINE HTR 3.4 33 7677 Asc , Des , See appendix E h e a t e r  t a b l e s  
l 5  600 s e r i e s  
i 
I 32540600 FUEL DRN LINE HTR 3B 33 7677 None Not used ( redundant  equipment) 
32550 
FUEL PUMPiLINE HTRS FUNCTION : 
Control  temperature  o f  t h e  APU f u e l  pumps and connect-  
i n g  l i n e s .  They main ta in  t h e  pumps b e t ~ j e e n  60 deg F 
and 90 deg F. Systems A and B a r e  redundant .  
USAGE : 
TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTEM 
I D  NO/ TOGIER ACTIVYTY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS FUNCTION & USAGE 
System A o r  B enabled cont inuously .  Thermos ta t i ca l ly  
c o n t r o l l e d  when t h e  APU1s a r e  o f f ;  both d i s a b l e d  
when the  kPU1s are on. Duty cyc le  is a f u n c t i o n  
of a t t i t u d e  and b e t a  ang le .  It is es t imated  t h a t  
one s e t  of h e a t e r s  ! g i l l  be  on aur ing  prelaunch u n t i l  
APU s t a r t u p .  
ANALYSIS USAGE : 
32550 100 
FUEL PMP/LINE HTR 1A 
32550210 




tn FUEL PMP/LINE HTR 2A 
325504 10 
FUEL PPlP/LINE HTR 2B 
32550500 
FUEL ?WP/LINE HTR 3k 
32550610- 
FUEL PMP/LINE HTR 3B 
32560 
TURBINE GAS GENERATOR 
HEA'rERS 
57 7677 Asc, 
600 s e r i e s  
57 7677 None 
57 7677 Asc, 
b G O  s e r i e s  
57 7677 Asc, 
600 s e r i e s  
57 7677 None 
See appendix B h e a t e r  t a b l e s  
Not used ( redundant  equipment) 
See appendix B h e a t e r  t a b l e s  
Kot used ( redundant  equipment) 
See appendix B h e a t e r  t a b l e s  
Not used ( redundant  equipment) 
FUNCTION: 
Control  t h e  temperatures  of t h e  APU c a t a l y t i c  beds,  
t h e  two c o n t r o l  v a l v e s ,  and the  gearboxes.  The tem- 
p e r a t ~ i r e s  are c o n t r o l l e d  v i a  the  APU c o n t r o l l e r s ,  by 
means of temperature  probes i n  t h e  c a t a l y t i c  beds 
1 .  
TABLE A-XV.- AUXILIARY POWER UNIT SUBSYSTZM 
I D  NO/ PGWER ACTIVITY 
J3QUIPPEHT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
32560100 
TURB GAS GEN HTR 1A 
32560210 
TURE GAS GEN BTR 1B 57 
- 
PURE GAS GEN HTR 2A 57 
and thermal  swi tches  on the  gearboxes.  The c o n t r o l l e r s  
mainta in  t h e  c a t a l y t i c  beds between 360 deg F and 490 
deg F and the  gearboxes between 45 deg F and 70 deg 
F.  Systems A and B are redundant.  
USAGE: 
System A o r  B is enabled cont inuously .  Each h e a t e r  
is t h e r m o s t a t i c a l l y  c o n t r o l l e d  when i ts  r e s p e c t i v e  
APU is o f f  and is d i s a b l e d  when t h a t  APU is on. 
When enabled,  e i t h e r  c o n t r o l  sens ing  vlown temp w i l l  
t u r n  t h e  h e a t e r  on. Duty c y c l e  is  a  f u n c t i o n  o f  
a t t i t u d e  and b e t a  ang la .  It is es t imatad  t h a t  one 
h e a t e r  set. w i l l  be on dur ing  prelaunch u n t i l  APU 
s t a r t u p .  
AIJALYSIS USAGE : 
7677 Asc, See appendix B h e a t e r  t a b l e s  
'300 s e r i e s  
7677 None 
767'7 Asc, 
600 s e r i e s  
32560410 
TURB GAS GEN HTR 2B 57 7677 None 
TURB GAS GEN HTS 3A 5 7  7677 ASC, 
600 s e r i e s  
32560610 
TURB GAS GEN HTR 3B 57 7677 None 
Not used ( redundant  equipment) 
See appendix B h e a t e r  t a b l e s  
Not used ( redundant equipment) 
See appendix B h e a t e r  t a b l e s  

































































































































1 TABLE A-XV . - AUXILIARY POWER UNI'E SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
! APU H20 SPRAY COOL 
1 SYS LINE HEATERS - PRI FUN CTIOM : 
Provides  a c c n t r o l l e d  environment f o r  t h e  H20 l i n e s  
s f  t h e  primary APU H20 spray  cool ing system. The 
h e a t e r s  i n  t h e  primary system a r e  redundant. 
USAGE : 
The primary system h e a t e r s  a r e  enablea dur ing  a s c e n t ,  
o n o r b i t ,  and descent  phases.  
k ANALYSIS USAGE: 
I 
k ? 32580 100 
E 2 APU 1 PRI H20 HTR 1A 28 7677 Asc ,Des, See appendix B h e a t e r  t a b l e s  u 600 s e r i e s  
32560200 
APU 1 PRI H20 HTR 1B 28 See appendix B h e a t e r  t a b l e s  
i 600 s e r i e s  
i 
I 32580300 
I BPU 2 PRI 320 HTR 1A 8 7677 Asc , Des , See a p p e n ~ i x  B h e a t e r  t a b l e s  
600 s e r i e s  
32580400 
APU 2 PRI H20 HTR 1B 8 7677 Asc ,Des, 
600 s e r i e s  
32580500 




APU 3 PRI H20 HTR 1B 27 7677 ASC , Des, 
600 series 
See appendix B h e a t e r  t a b l e s  
See appendix B h e a t e r  t a b l e s  




















































































































































































































































































































































































































































































































A-XV I. 1 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/  POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) E!?F BLOCKS FUNCTION & USAGE 
40011100 
VACUUM CLEANER - AC1 450 7677 None 
4001 1200 
VACUUM CLEANER - AC3 450 7677 None 
40020 
CABIN A I R  TEMP 
CONTROLLERS 
40020210 
CAB A I R  TEMP CNT-SEC 17 . 
40030 





P o s i t i o n  t h e  valve which c o n t r o l s  t h e  f low of  cab in  
a i r  bypassing t h e  cab in  h e a t  exchanger. ?he a c t i v e  
a c t u a t o r  o p e r a t e s  under c o n t r o l  of t h e  cabin a i r  
temp c o n t r o l l e r  e l e c t r o n i c s  ( s e e  40030). ?he va lve  
a c t u a t o r s  r e q u i r e  power only when moving and t h e  
va lve  can be manually pos i t ioned  i n  t h e  event  of 
a c o n t r o l l e r  f a i l u r e .  
USAGE: 
", 
One c o n t r o l  va lve  a c t u a t o r  is a c t i v e  throughout a l l  
miss ions .  'he duty cyc le  is TBD. 
Note: It is es t imated  t h a t  once a s t a b l e  cab in  temper- 
a t u r e  is a t t a i n e d ,  t h e  duty c y c l e  of  the  a c t i v e  
valve a c t u a t o r  w i l l  be r e l a t i v e l y  small. 
ANALYSIS USAGE : 
On with a 20% usage f a c t o r  from pwr x f r  int t o  EOM 
7677 None Not used (redundant equipment) 
FUNCTION : 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
Ill NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Each c o n t r o l l e r  c o n t r o l s  t h e  p o s i t i o n  of i ts corre-  
sponding cabin a i r  temp c o n t r o l  valve a c t u a t o r  s o  
a s  t o  maintain  t h e  s e l e c t e d  cabin a i r  temperature 
( s e e  40020) . I n  a d d i t i o n ,  t h e  c o n t r o l l e r s  provide 
s i g n a l  condi t ion ing  f o r  t h e  primary and secondary 
inst rumentat ion i n  t h e  cabin a i r  system. 
USAGE : 
One c o n t r o l l e r  is on cont inuously throughout a l l  
miss ions  
ANALYSIS USAGE: 
? 40030 100 CAB A I R  TMP CN EL-PR 4 2 
H 
w 40030200 
CAB A I R  TMP CN EL-SC 4 
40040 
CABIN A I R  SIGNAL CND 
40040000 
CAB A I R  SIGNAL COND 4 
40050 
ARS H U M I D I T Y  SEP 
7677 101 
7677 None 
t'r! from pwr x f r  i n t  t o  EOM 
Not used (redundant equipment) 
FUNCTION : 
Provides power and s i g n a l  condi t ion ing  f o r  t h e  cabin 
humidity sensor ,  t h e  C92 sensor ,  and t h e  f a n  d i f f e r -  
e n t i a l  p ressure  measurement. 
USAGE: 
On cont inuously throughout a l l  missions.  
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
TABLE A-XVI . - ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Withdraw water  from t h e  cab in  a i r  h e a t  exchanger ,  
s e p a r a t e  water  and g a s ,  and pump t h e  water  t o  t h e  
waste  water  tank.  'he  u n i t s  a r e  redundant .  
USAGE : 
One u n i t  is on con t inuous ly  throughout  a l l  miss ions .  
ANALYSIS USAGE : 
40050 100 
ARS HUMIDITY SEP A 29 7677 None Not used (redundant equipment) 
400502 10 
? ARS HUMIDITY SEP B 28 7677 la1  
2 
H 40C60 
.P ARS HUM SEP SIG CND 
40060000 
ARS HUM SEP SIG CND 2  7677 101 
40070 
PP02 CONTROLLERS 
Un from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Provides  s i g n a l  cond i t ion ing  f o r  t h e  humidity s e p a r a t o r  
speed ins t rumenta t ion .  
USAGE : 
On con t inuous ly  throughout a l l  miss ions .  
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
The oxygen p a r t i a l  p r e s s u r e  c o n t r o l l e r s  r e c e i v e  s i g n a l s  
from t h e  PP02 s e n s o r s  (40076) p r o p o r t i o n a l  t o  t h e  par- 
t i a l  p r e s s u r e  of oxygen i n  t h e  cabin .  The c o n t r o l l e r s  
o u t p u t  c o n t r o l  s i g n a l s  t o  t h e  02 c o n t r o l  v a l v e s  (40071) 
t o  mainta in  t h e  oxygen p a r t i a l  p r e s s u r e  a t  3.2 5 0.25 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUgCTION & USAGE 
p s i .  
40070100 
PP02 CNTLR-SYS 1 1 
40070200 
PP02 CNTLR-SYS 2 1 
4OOr/1 




Both a r e  required on during ascent  and descent.  On- 
o r b i t  a t  l e a s t  one is required on, the  unused cont ro l -  
l e r  may be powered o f f .  'his w i l l  however r e s u l t  iq 
powering of f  the associated 02 and N2 Flow Sensors 
(40075) and for  System 1 the  s ing l e  Cabin Pressure 
Sensor (40073200) with r e s u l t i n g  l o s s  of these sensors  
t o  the CLW system. 
ANALYSIS USAGE: 
Not used (low power) 
Not used (low power) 
FUNCTION : 
Control,  i n  response t o  s igna l s  from the PP02 Control- 
l e r s  (40070), whether oxygen o r  ni t rogen flows t o  the  
cabin regula tor  or emergency (8 p s i )  regula tor .  'he 
valves a r e  normally closed solenoid valves drawing 
power only when commanded open by the associated PP02 
con t ro l l e r .  When open the  va7,ve perm9ts ni t rogen flow; 
when closed,  oxygen flow. 
USAGE: 
For normal on-orbit operat ion one control  valve w i i -  
be operat ing continuously with an approximate duty 
cyc le  of 502, During c r i t i c a l  periods (ascent  and 
descent) and periods when a high flow r e t e  is a n t i c i -  
pated (8 p s i  contingency and a i r l ock  reprzss )  both 
I D  NO/ 
EQUIPMEXT DESCRIPTION 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
POWER ACTIVITY 
(WATTS) EFF BLQCKS FUNCTION & USAGE 
4007 1 100 
02 CONTROL VLV-SYS 1 
4007 1200 
02 CONTROL VLV-SYS 2 
STS-2 - On with a 5012 usage f ac to r  from power x f r  
i n t  t o  PLB door open i n i t i a t i o n ,  and from 3 h r s  
15 min p r io r  t a  deorb i t  u n t i l  EOM 
OPS - On with a 50% usage f ac to r  from pwr x f r  i n t  
t o  PLB door open i n i t i a t i o n ,  from 3 hr s  15 m i r i  
p r i o r  t o  deorb i t  u n t i l  EOM, and f o r  10 min immediately 
following al; EVA'S 
40072 
02 SELECTOR VALVES 
w i l l  be enabled and operat ing with an approximate 
duty cycle oP 50%. 
ANALYSIS USAGE: 
9 7677 101 On with a 50% usage f ac to r  from pwr x f r  i n t  t o  EOM 
9 7677 051,109,123, STS-1 - On with a 50% usage f ac to r  from pwr x f r  int 
419,433,457 t o  PLB door open i n i t i a t i o n ,  from 3 h r s  15 min p r i o r  
t o  u n t i l  30 min a f t e r  the rehearsa l  deo rb i t ,  and 
from 3 hr s  15 min p r i o r  t o  deorb i t  u n t i l  EOM 
Provide 02 from the primary o r  secondary cryogenic 
supply to the emergency breathing subsystem and t o  
the prebreathe and PUS recharge funct ions i n  t he  
a i r l ock .  Also permit aux l l i a ry  oxygen flow t o  the 
normal 02 Regulators. These a r e  normally closed 
solenoid valves which draw power or'ly when open. 
USAGE : 
One on (open) f o r  3 hours pre-EVA f o r  crew prebrea$he, 
one on f o r  30 min pos t  EVA f o r  PLSS recharge. One 
may be on during the  96 h r  contingency, both on during 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
U) NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
the  8 p s i  cabin contingency. 
'ANALYSIS USAGE: 
40072100 
02 SELECTR VLV-SYS 1 11 4677 417,419 On from 3 hr s  pre-EVA u n t i l  EVA i n i t i a t i o n ,  on f o r  
30 min beginning 1 hr  post  EVA 
40072200 
02SELECTRVLV-SYS2 11 7677 None 
40073 
CABIN PRESS SENSORS 
40073100 
CABIK PRESS SENSOR 1 7677 None 
Not used (contingency equipment) 
FUNCTION : 
Provide measurements of cabin pressure and cabin 
pressure r a t e  0% change. Both measurements supply 
telemetry, d e d i a t e d  d isp lays  and the  C k W  system. 
Note: 'he  Cabin Pressure Sensor is powered by the  
sane c i r c u i t  breaker a s  the System 1 PP02 
Control ler .  
USAGE : 
Both on continuously throughout a l l  missions 
ANALYSIS USAGE: 
Not used (low power) 
40073200 
CAB PRES DECAY SXNSR 2 7677 101 
40075 
02/N2 FLOW SENSORS 
. f On from pwr x f r  i n t  t o  EOM 
i 
FUNCTION : 
Provide measuremenks of oxygen and ni t rogen flow r a t e s  
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TABLE A-XVI . - ENVIRONEIENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
dedicated d i sp lays  and Che ChW system. 
Note: Each sensor  is powered by the same c i r c u i t  
breaker as t he  assoc ia ted  PP02 Cont ro l le r  
(40070 
USAGE : 
A l l  on continuously on a l l  missions un less  t he  asso- 
c i a t ed  cP02 Cont ro l le r  is powered down (see  40070). 
ANALYSIS USAGE: 
40075 100 
02 FLOW SENSOR-SYS 1 1 7677 None Not used (:ow power) 
40075200 
02 FLOW SENSOR-SYS 2 1 7677 None 
40075300 
N2 FLOW SENSOR-SYS 1 1 7677 None 
40075400 
N2 FLOW SENSOR-SYS 2 1 7677 None 
40076 
PP02 SENSORS 
Not used (low power) 
Not used (low power) 
Not used (low power) 
FUNCTION : 
Provide measurements of t he  p a r t i a l  pressure of oxygen 
i n  the  cabin atmosphere. Two of the  sensors ,  located 
ir. t he  cabin a i r  r ec i r cu l a t i on  duct on t he  mid deck, 
provide s i g n a l s  t o  and receive power from the  PP02 
Cont ro l le rs  (40070). Ihe t h i r d ,  loca ted  on t he  f l i g h t  
deck in the  cabin air  r e tu rn  duct ,  provides a te lemetry 
s i g n a l  only, and is powered by the  same c i r c u i t  breaker 
as the  Cabin Pressure Decay Sensor (40073200). 
USAGE : 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) IFF BLOCKS FUNCTION & USAGE 
A l l  on cont inuously throughout a l l  missions unles? 
t h e  a s s o c i a t e d  PP02 Cont ro l le r  is powered down ( s e e  
40070) . 
40075 100 
PP02 SENSOR-SYS 1 1 
40076200 
PP02 SENSOR-SYS 2 1 
40076300 
PP02 SENSOR-SYS 3 1 
40077 
CABIN RELF/VNT VLV 
ANALYSIS USAGE: 
7677 None Not used (low power) 
7677 None Not used (low power) 
7677 None Not used (low power) 
FUNCTION : 
Gabin Rel ief  Valves - 'Ihese valves  provide p r o t e c t i o n  
i n  t h e  event  of a f a i l u r e  of the  assoc ia ted  mechanical 
r e l i e f  valve (wk.ich l i m i t s  t h e  cab in  p o s i t i v e  p ressure  
t o  15.75 2 0.25 p s i a )  t o  re - sea t  a f t e r  r e l i e v i n g .  They 
are motorized va lves  which draw power only when moving. 
Cabin Vent Valves - Provide a means <.f vent ing t h e  
cab in  p ressure  t o  14.9 p s i a ,  a f t e r  a prelaunch pressure  
check a t  16.7 p s i a .  They a r e  motorized va lves  which 
draw power only when moving. 
USAGE: 
Cabin Rel ief  Valves - On momentarily i n  t h e  event 
of a f a i l c r e  of a mechanical relief valve.  
Cabin Vent Valve - On m o m e ~ t a r i l y  dur ing  prelaunch, 
no i n - f l i g h t  usage. 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) m F  BLOCK5 FUNCTION & USAGE 
ANALYSIS USAGE: 
40077100 
CAB PRES RELIEF VL A 5 7677 None Not used (contingency equipment) 
40077200 
CAB PRES RELIEF VL B 5 
40077300 
CABIN VENT VALVE A 5 
40077400 








Not used (contingency equipment) 
Not used (GSE power) 
Not used (GSE power) 
FUNCTION : 
N2 Supply Valves - Provide i s o l a t i c n  f o r  each N2 tank 
system from the  N2 Regulators.  ihey a r e  motorize@ 
valves which draw p w n r  only wh;.n moving (0.5 sec  max.) 
N2 Selec tor  Valves - Provide i s o l a t i o n  f o r  each N2 
regula tor  from the  tank systems. These valves a r e  
s e r i e s -pa ra l l e l  with the  supply valves so t h a t  e i t h e r  
tank system w i l l  supply e i t h e r  regula tor .  They a r e  
motorized valves which draw power only when moving 
(0 ,5  sec max.) 
02 Supply Valve - Provides i so l a t i on  f o r  the aux i l i a ry  
02 tank from the aux i l i a rv  02 regulator .  It is a 
motorized valve which draws power only when movir?g 
(0.5 sec max). 
USAGE : 
Both N2 Supply Valves and the  System 1 Se lec tor  Valve 
w i l l  remain open throughout a l l  missions except i n  a 
contingency s i t ua t ion .  The System 2 Se lec tor  Valve 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) E F  BLOCKS L-\.NCTION & USAGE 
w i l l  remain closed througk,ut a l l  missions except i n  
a contingency s i t ua t ion .  The 02 Supply Valve :.!ill 
remain open except i n  a contingency s i t u a t i o n .  A l l  
ac tua t ions  a r e  momentary. 
ANALYSIS USAGE: 
40078100 
N2 SUPPLY VLV-SYS I 2 7677 None Not used (contingency equipment) 
40078200 
N2 SUPPLY VLV-SYS 2 2 7677 None 
40078300 
? N2 SELECTR VLV-SYS 1 2 7677 None 
54 5 40078400 
P 
I-' N2 SELECTR VLV-SYS 2 2 7677 None 
40078500 




AVION FAN-BAY 1 (A) 166 7677 None 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
FUNCTION : 
Circula te  air through the av ionics  bay heat exchangsrs, 
f o r  cooling,  then i n t o  the  avionics  compartments f o r  
cooling equipment. The second fan i n  each bay is 
redundant. 
USAGE : 
One fan i n  each bay is on continuously throughout a l l  
missions. 
ANALYSIS USAGE: 
Not used (redundant equipment) 
l-i 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
400802 10 
AVION FAN-BAY 1 (B) 
40080300 
A V I O N  FAN-BAY 2 (A) 
1100804 10 
A V I D N  FAN-BAY 2 (B) 
40090 
AVZON BAY SIC COND 
1 68 7677 101 
163 7677 101 
168 7677 None 
1 ? 7677 None 
I 68 7677 101 
40090 100 
A V I O N  BAY 1 SIC COND 2 7677 101 
40090200 
A V I O N  BAY 2 Sia CLINE 2 7677 101 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
Not used (redundant equipment ) 
Not used (redundant equipment) 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Provide s igna l  conditioning f o r  the  fan P, and a i r  
and water temperature instrumentation within t he  
av ionics  bays. m e r e  is one s e t  of s i ~ n a l  condit ioners  
f o r  each of t h r ee  avionics  bays. 
USAGE : 
A l l  t h r ee  on continuously throughout a l l  missions. 
ANALYSIS USAGE: 
On  fro^ pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
40090303 




TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 




H20 PUMP-LOOP 1 (A) 195 7677 None 
40130210 
H20 PUMP-LOOP 1 (B) 196 7677 107,433 
401 30300 
H20 PUMP-LOOP 2 192 7677 101 
40 140 
H20 BYPASS VALVES 
FUNCTION : 
Circula te  water through the two ARS water loops, 
providing coolant flow t o  the  t h r ee  av ionics  bay 
hea t  exchangers and cold p l a t e s ,  hatch, windows, 
MD!4 cold p l a t e s ,  l i q u i d  cooled garment heat  exchanger, 
potable water c h i l l e r ,  cabin heat exchanger and IMU 
heat  exchanger. 
USAGE : 
The s i n g l e  pump loop (loop 2) is t h e  primary loop,  
with the  pump operat ing continuously. l'he dual pump 
ioop (loop 1) is a backup loop with only one pump 
operat ing a t  a time. Present planning ind i ca t e s  
pump B w i l l  be used before going t o  pump A. Loop 1 
pump usage is r e s t r i c t e d  t o  per iodic  lcop thermal 
conditioning (approximately 6 min every 4 hours) 
i n  nominal operation. 
ANALYSIS USAGE: 
Not used (redundant equipment ) 
On f o r  6 min every 4 h r s  during o r b i t a l  operat ions.  
On manually f o r  6 min s t a r t i n g  at deorb i t  prep plus 
2 h r s  38 min. 
On f run  pur x f r  i n t  t o  EOH 
FUNCTION : 
I TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
i 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40140100 
H20 BYPASS VALVE-PRI 16 7677 None 
40140210 
H20 BYPASS VALVE-SEC 16 7677 None 
40 150 
H20 BYPASS CN'LLR 
SIG COND 
Regulate t he  amount of water bypassing t he  cabin a i r  
heat exchanger i n  order  t o  provide constant  cool ing 
t o  t he  avionics  bay cold p l a t e s .  'he valves a r e  
motor driven and r equ i r e  power only while moving. 
USAGE : 
During periods of high payload heat  loads ,  t h e  valve 
i n  t he  a c t i v e  loop w i l l  be driven t o  the  f r i l l  bypass 
pos i t ion .  This r equ i r e s  approximately 1 min 





Provide s i g n a l  condit ioning f o r  quant i ty ,  pressure,  
temperature, and valve pos i t ion  instrumentat ion 
assoc ia ted  with t he  water pump packages. 
USAGE : 
Both on continuously throughout a l l  missions. 
ANALYSIS USAGE : 
40150100 
H20 BYPASS CN SC-PRI 6 7677 101 On from pwr x f r  i n t  t o  EOM 
40 150200 
H20 BYPASS CNSC-SEC 6 7677 101 On from pwr xfr int t o  EOM 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40 160 
SOI. COL SLINGER 
40 160000 






W T R  SEPS-WASTE SYS 
FUNCTION : 
Deposits s o l i d  waste mater ia l  and any en t ra ined  l i q u i d  
on t h e  i n s i d e  walls of t h e  wsste c o l l e c t o r .  
USAGE : 
Approximately 6 min per crew man-day. 
ANALYSIS USAGE: 
So l id  m s t e  management is scheduled once per 24-hr day 
f o r  s i n g l e  s h i f t  operat;ions and twice per 24-hr day 
f o r  two s h i f t  operat ions.  Usage during these  periods 
is a funct ion of crew s i z e ,  a s  follows: 
S ingle  s h i f t  - 6 min times the  crew s i z e  
Two s h i f t  - 3 min times the  crew s i z e  
FUNCTION : 
Provide a i r  flow t o  d i r e c t  s o l i d  waste i n t o  the  s o l i d s  
co l l ec t i on  s l i n g e r ,  t o  remove ur ine  from the  u r i n a l ,  
and t o  remove wash water from the personal hygiene 
s t a t i o n .  
I n  addi t ion ,  they c o l l e c t  water from the  PLSS during 
recharge. The u n i t s  then s epa ra t e  l i q u i d s  from a i r ,  
r ou t e  t he  l i q u i d s  t o  t he  waste tank, and r e tu rn  the  
f i l t e r e d  a i r  t o  t he  cabin. The two u n i t s  a r e  
redundant. 
USAGE: 
TABLE A-XVI .- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/  POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Voiding - 6 min/usage; I /man-day 
Micturation - I min/usage; 6/man-day 
Washing Hands - 1 midusage;  3/man-day 
Shaving - 4 min/usage; l/man-day 
Brushing Teeth - 2 min/usage; 2/man-day 
Washing Body - 7 min/usage; l/man-day 
PUS Recharge - 4 min/usage; 1/PLSS recharged 
(POST EVA) 
ANALYSIS USAGE : 
40170100 
WTR SEP-WASTE SYS 1 220 7677 41 9,425,427 OFT - Waste Management ( s i n g l e  s h i f t )  - Scheduled 
once per 24-hr day with a durat ion of 12 min times 
t h e  crew s i z e  
Waste Management (two s h i f t )  - Scheduled twice 
per  day with a duration of 6 min times the crew 
s i z e  
OPS - Same a s  OFT usage including on f o r  8 min, 
s t a r t i n g  1.5 h r s  a f t e r  each scheduled EVA. 
Additional usage i . p  a funct ion of crew s i z e  and 
s h i f t  descr ip t ion ,  a s  follows: 
40170210 
W T R  SEP-WASTE SYS 2 220 7677 None 
Personal Hygiene ( s ing l e  s h i f t )  - On during each 
pre and post s leep  period with a durat ion of 9 
min times the crew s i z e  
Personal Hygiene (two shif . ts)  - On during each pre  
and post s leep  period with a duration of 4 min 30 
sec times the  crew s i z e  
Not used (redundant equipment) 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
m NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40191 
WASTE H20 R I K  VALVES FUNCTION : 
I n l e t  Valves - Provide  f o r  i s o l a t i o n  of t h e  waste 
water  t a n k s  from t h e  ARS condensing h e a t  exchanger 
and from t h e  waste water  s e p a r a t o r .  Ihe valves  use  
l a t c h i n g  s o l e n o i d s  t o  conserve power and a r e  normally 
l a t c h e d  open dur ing  a f l i g h t .  
40191100 
EASTE TK 1 I N  VL - OP 49 7677 None 
40191110 
WASTE TK 1 I N  VL - CL 49 7677 None 
40191200 
WASTE TK 1 DRN VL - OP 49 7677 None 
40191210 
WASTE ?X 1 DRN VL - CL 49 7677 None 
Drain v a l v e s  - Provide  f o r  i s o l a t i o n  of t h e  waste 
water t a n k s  from t h e  d r a i n  quick d i sconnec t s .  'he 
va lves  a l s o  us5 l a t c h i n g  s o l e n o i d s  and are normally 
c l o s e d  dur ing  a f l i g h t .  
Note: The second waste tank  w i l l  be used as a p o t a b l e  
water  tanL: dur ing  OFT. The OFT usage is 
desc r ibed  under i t em number 40250. 
USAGE : 
Power is r e q u i r e d  only  when d r i v i n g  t h e  v a l v e s  open 
o r  c losed  ( spec  is 200 m s  max .). 'Ihe va lves  w i l l  
no t  normally be opera ted  d u r i n g  a f l i g h t .  
ANALYSIS USAGE: 
Not used (cont ingency usage)  
Not used (cont ingency usage) 
Not used (cont ingency usage)  
Not used (cont ingency usage)  
TABLE A-XVI .- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SilBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
7600 None 
40191310 




r. ' 401 91400 








o WASTE TK 2 DRN VL-CL 49 7600 None 
40 192 
WASTE DUMP ISOL VLV 
401 92000 
WASTE DMP ISOL VL - OP 49 7677 None 
OFT - N / A  
OPS - Not used (contingency usage) 
OFT - N/A 
UPS - Not used (contingency usage) 
OFT - N / A  
OPS - Not used (contingency usage) 
OFT - N/A 
OPS - Not used (contingency usage) 
FUNCTION : 
Provides a backup f o r  t h e  waste water dump va lves  
f a i l u r e  t o  c l o s e .  The v a l v e  is normally p o s i t i o n e d  
c losed  dur ing a f l i g h t .  
USAGE : 
Power is requ i red  only when d r i v i n g  t h e  valve open o r  
c losed ( spec  is 200 m s  max.). The va lve  w i l l  n o t  
normally be operated dur ing a f l i g h t .  
ANALYSIS TJSAGE : 
Not used ( contingency usage 1 
TABLE A-XV1.- ENVIRONMENI'AL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40192010 
WAS'E DMP ISOL VL - CL 49 7677 None 
40 193 
WASTE H20 DUMP VLV 
401 93000 
WASTE H20 DMP VL - OP 49 7677 None 
40193010 
WASTE H20 DMP VL - CL 49 7677 None 
40210 
WATER HTR-FOOD/HYG 
Not used (contingency usage) .  
FUNCTION : 
Controls  the dumping of waste water overboard through 
t h e  waste dump nozzle.  The valve is normally posi- 
t ioned  closed and is only opened t o  perform a waste 
Cump . 
USAGE : 
Power is requi red  only when dr iv ing  t he  valve open 
o r  c losed (spec is 200 m s  max.). 'Ihe valve w i l l  be 
opened f o r  2.5 h r  t o  perform each waste water dump. 
A dump is requi red  approximately every 16.5 man-days 
when one tank is ava i l ab l e  (OFT) o r  33 man-days when 
two tanks a r e  a v a i l a b l e  (OPS). 
ANALYSIS USAGE: 
Not used (momentary power 1 
Not used (momentary pawe?) 
FUNCTION : 
Heats water t o  160 +/- 5 deg F f o r  use i n  meal 
p repara t ion  and personal  hygiene. 
USAGE : 
The crew a c t i v a t e s  t h i s  hea t s r  on-orbit  and deac t i va t e s  
i t  p r i o r  t o  deo rb i t .  Heating a f u l l  tank of water 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/  POWER ACTIVITY 
EQUIPMEXT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
r e q u i r e s  approximately  1.5 h r s .  ' h e r e  is a continuous 
35 watt h e a t  l e a k .  The requirement  f o r  meals is 
approxmately 179.5 w-hr/man-day. The requirement f o r  
pe r sona l  hygiene is approximately  53.9  w-hr/man-day. 
ANALYSIS USAGE : 
40210000 
WATER HTR-FOOD/HYG 500 7600 107,423,427, OFT - N / A  
4 33 
OPS - On f o r  1.5 h r s ,  s t a r t i n g  at t h e  end of a s c e n t  
r e c o n f i g u r a t i o n .  Then on wi th  a  7% usage f a c t o r  
u n t i l  1.0 h r s  p r i o r  t o  d e o r b i t .  Add i t iona l  usage is 
a  f u n c t i o n  of crew s ize  and s h i f t  d e s c r i p t i o n ,  
a s  fo l lows:  
Food p r e p a r a t i o n  ( s i n g l e  s h i f t )  - On f o r  1.5 h r s  
s t a r t i n g  30 min p r i o r  t o  each scheduled e a t  pe r iod ,  
w i t h  a  usage f a c t o r  e q u i v a l e n t  t o  7.98% per  crewman 
40220 
OVEN HEATER 
Food p r e p a r a t i o n  (two s h i f t s )  - On f o r  1.5 h r s  
s t a r t i n g  30 min p r i o r  t o  each scheduled e a t  pe r iod ,  
wi th  a  usage f a c t o r  e q u i v a l e n t  t o  4.79% p e r  crewman 
Persona l  hygiene ( s i n g l e  s k i f t )  - On f o r  45 min 
d u r i n g  each p r e  a ~ d  p o s t  s l e z p  pe r iod ,  wi th  a usage 
f a c t o r  e q u i v a l e n t  t o  7.19$ per  crewmali 
Pe r sona l  hygiene (two s h i f t s )  - On f o r  45 min dur ing  
each p re  and p o s t  s l e e p  pe r iod ,  wi th  d w a g e  f a c t o r  
e q u i v a l e n t  t o  3.60% p e r  crewman 
FUNCTION : 
Heats food t o  180 deg F, t hen  c y c l e s  a s  r equ i red  t o  
ma in ta in  t h e  temperature  sbove 145 deg F. ?he oven 
w i l l  hold enough i t ems  t o  p repare  seven meals sin- 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND L I F E  SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) . EFF BLOCKS FUNCTION k USAGE 
u l  taneously  . 
USAGE : 
On f o r  40 min/meal t o  h e a t  21 the rmos tab i l i zed  items. 
This is a f u l l  meal complement f o r  a seven man crew. 
The requirement is no t  apprec iab ly  lesr f o r  fewer 
i t ems .  
Note: Heater c y c l i n g  a f t e r '  t h e  i n i t i a l  40 min per iod  
is no t  a n t i c i p a t e d .  
1 ? 40220000 
i 2 H OVEN HTR 
40230 
OVEN FANS 
ANAJXSIS  USAGE: 
OFT - N/A 
OPS - O n  f o r  40 Min s t a r t i n g  30 min p r i o r  t o  each 
scheduled eat per iod 
FUNCTION : 
Provide convect ive  a i r  f low f o r  hea t ing  focd and f o r  
mainta ining t h e  food temperature  a f t e r  hea t ing .  The 
h e a t  from f a n  o p e r a t i o n  makes up t h e  h e a t  l e a k  from 
t h e  oven, enab l ing  food t o  be maintained above 145 
deg F without  h e a t e r  usage. 
USAGE: 
On whenever t h e  oven h e a t e r  is on dur ing  meal prep- 
a r a t i o n  and f o r  t h e  dura t ion  of the  eat per iod.  The 
t h r e e  f a n s  o p e r a t e  s imul taneously .  
ANALYSlS USAGE: 
OFT - N / A  
TABLE A-XVI .- EiiVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40230200 
OVEN FAN %2 
? 40230300 





FOOD WARMER - OFT 
OPS - For crew s i z e s  of 2, 3 ,  4 ,  6, or 7 men, and 
f o r  a crew s i z e  of 5 men working two s h i f t s  - on 
f o r  1.33 h r s  s t a r t i n g  30 min p r io r  t o  each scheduled 
eat period; f o r  a crew s i z e  of 5 men working a 
s i n g l e  s h i f t  - on fo r  2.33 h r s  s t a r t i n g  30 min 
p r io r  t o  each scheduled ea t  period 
OFT - N/A 
OPS - Sane a s  40230100 
OFT - N/A 
OPS - Same a s  40230100 
FUNCTION : 
Plug i n  type food warmer t o  be used on f l i g h t s  which 
have nc gal ley .  
USAGE : 
Approximately 1 hr per mea2. per crew member. Warner 
has four compartments each of which can accomodate 
a meal. A s ing l e  thermostat maintains the  compartments 
a t  approximately 175' F. 
Note: For ana lys i s  purposes, t h i s  component has 
been divided i n t o  two pa r t s  i n  order t o  keep 
the phase loads co r r ec t .  
ANALYSIS : .IGE: 
i 
i 
I TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
i 
,( . I D  NO/ POWER ACTIVITY 
P EQUIPMENT DESCRIPTION (WATTS) EFP BLOCKS FCINCTION & USAGE 
FOOD WARMER - OFT PHA 201 2077 423 OFT - On 2 hours p r i o r  t o  each scheduled meal 
OPS - N / A  
OFT - Same a s  40231100 
40231200 
FOOD WARMER - OFT PHC 203 2077 423 
, ' 
I I i 1 OPS - N/A 
40250 
POT W0 TANK VLVS FUNCTION : 
I n l e t  valves  - Provide f o r  i s o l a t i o n  of t h e  po tab le  
water tanks from water coming from the  f u e l  c e l l s .  
Out le t  valves  - Provide f o r  i s o l a t i o n  of t h e  po tab le  
water tanks from the  ga l l ey ,  f l a sh  evaporators ,  a i r -  
lock ,  and dump nozzle.  
USAGE: 
Power is requi red  only when dr iv ing  t h e  va lves  open o r  
c losed  (spec is 200 m s  rilax.). ?he management scheme 
f o r  t he  OFT is a s  follows: During a scen t ,  t h e  i n l e t s  
f o r  tanks A ,  B ,  C, and D,  and the o u t l e t s  for tanks B,  
C, and D w i l l  be open, the  tank A o u t l e t  w i l l  be 
c losed.  With the  Ou t l e t  I s o  Vlv (40263) c losed ,  t h i s  
provides  water t o  two redundant FES Lines frm sepa ra t e  
tanks.  This same cof igura t ion  w i l l  be maintained 
during on-orbit  operat ions.  For descent a l l  i n l e t s  
and o u t l e t s  w i l l  be open. With t he  Ou t l e t  I s o  Valve 
opened, t h i s  provides maximum water a v a i l a b i l i t y  
with minimum reconf igura t ion .  
Note: Following OFT the  four th  potable  water tank 
("DW) w i l l  be  converted t o  a waste tank. 
The ope ra t i ona l  usage of t h e  second waste 
TABLE A-XVI .- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT 3ESCRIPZION (WATTS) W F  BMCKS FUNCTION & USAGE 
C 
i I 1 I 
i f 
L i 
I 40250 100 
;; POT TK A IN VLV - OP 49 7677 None 
i 
L 
40250 1 10 
POT TK A IN VLV - a, 49 7677 None 
t 
t P 40250200 
I % POT TK A OUT VLV - OP 49 7677 None W 
N 1 o* 40250210 POT TK A OUT VLV - CL 49 7677 None 
t 40250300 




POT TK B LU VLV - CL 49 7677 None 
40250400 
POT TK B OUT VLV - OP 49 7677 None 
I 
. . 40250410 
POT TK B OUT VLV - CL 49 7677 None 
40250500 
4 
i POT IX C iN VLV - OP 49 7677 None 
b 1 40250510 
i; POT IK C I N  VLV - CL 119 7677 None 
F 
-- . - A . . -- - * r---. *. 
* , . . -* 
tank is described under item number 40791. 
R e  potable  tank management scheme f o r  t he  
t h r ee  tank opera t iona l  conf igura t ion  has no t  
been formulated in d e t a i l  but w i l l  be s i m i l a r  
t o  t he  above. 
ANALYSIS USAGE: 
Not used (momentary power) 
Not used (momentary power) 
~ o t  used (momentary power) . 
~ o t  used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
  st used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
TABLE A-XVI . - ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EJ?F BLOCKS FUNCTION & USAGE 
40250600 
POT 'IK C OUT VLV - OP 49 7677 None 
4025061 0 
POT n< C OUT VLV - CL 
40250700 
POT TK D I N  VLV - OP 
40250710 
POT TK D I N  VLV - CL 
40250300 
+ POT TK D OUT VLV - OP 
N POT Th' D OUT VLV - CL 
4 
4026 1 
POT H20 DUMP 1% VLV 
4026 1000 
POT H20 DMP 1% V - OP 49 
49 7677 None 
49 0077 None 
49 0077 None 
49 0077 None 
49 0077 None 
7677 None 
Not used (momentary power 
Not used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
FUNCTION: 
Provides a backup f o r  t he  potable  water dump valve 
f a i l u r e  t o  c lose .  The valve is normally posi t ioned 
closed during a f l i g h t .  
USAGE: 
Power is required only when dr iv ing  the  valve open 
or  closed (spec is 200 m s  max . ) . The valve w i l l  be 
opened t o  p s ~ f o r m  any water dumps; however, no re- 
quirement t o  per fo , s  a water dump is an t i c ipa t ed  
on a nominal mission. 
ANALYSIS USAGE: 
Not used (contingency usage) 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40261010 
POT H20 DMP IS0 V - CL 49 
40262 
POT H20 DUPP VLV 
7677 None ~ o t  used (continge, cy usage) 
FUNCTION : 
Controls the  dumping of excess potable water overboard 
through the  water dump nozzle. The valve is normally 
positioned closed and is  only opened to perform a 
water dump . 
USAGE : 
Power is required only when dr iv ing  the  valve open 
o r  closed (spec is 200 m s  max. ) . The valve w i l l  be 
opened t o  pe r fom any water dumps; however, no 
requirement t o  perform a water dump is ant ic ipa ted  
on a nominal mission. 
ANALYSIS USAGE : 
40262000 
POT H20 DMP VLV - OP 49 7677 None 
40262010 
POT HZ0 DMP VLV - CL 49 
40263 
POT H20 XOVER VL 
7677 None 
Not used (contingency usage) 
Not used (contingency usage) 
Provides i s o l a t i o n  between the  owt3ets of tanks A 
& B and the o u t l e t s  of the r e m a i n i ~ 6  tanks. The 
valve is postioned closed during ascent  f o r  leak 
i s o l a t i o n .  
USAGE: 
Power is required only when dr iv ing  the valve oper. 

TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLilCKS 
40280000 
POT H20 SEC FES V - OP 49 
? 40280010 
5 POT H20 SEC FES V - CL 49 ? 
w 40290 
0 FREON PUMPS 




FREON PMP LP 1-A ASC 374 
l e t  and the secondary f l a s h  evaporator l i n e .  The valve 
i s  normally posi t ioned open during a f l i g h t .  
USAGE : 
Power is required only when dr iv ing  the  valve open 
o r  closed (spec is 200 m s  mix.). Tne valve w i l l  be 
operated only i n  a contingency. 
ANALYSIS USAGE: 
Not used (contingency usage) 
Not used (contingency usage) 
FUNCTION : 
Circula te  freon coolant throughout the  Orbi te r  f o r  
heat  removal from the  various 3yztems and f o r  t r ans fe r  
of hea t  to  the r ad i a to r s ,  ammonia b o i l e r  system, and 
f l a s h  evaporator.  Tnere a r e  two redundant pumps i n  
each of two loops. Operation of both loops is 
required.  
USAGE: 
One on continuously i n  each loop throughout a l l  
missions. The power l e v e l  is a funct ion of t o t a l  
loop pressure drop ( i . e .  power demand decreases when 
r ad i a to r s  a r e  deployed). 
ANALYSIS USAGE : 
005,109,123, On from ,ar x f r  i n t  u n t i l  r ad i a to r  deployment; on 
435,437,457 from 30 sec  a f t e r  i n i t i a t i o n  of t h e  PLB doors c lose  
TABLE A-XV1.- ENVIRONMENTAL CONTROL A11D LIFE SUPPORT SiBSYSTEI4 
ID NO/ PO'VIER ACTIVITY 
EQUIPL4EEIT DSCPIITTION (WATT3j E F  BLOCKS FUIJCTIOtt & USAGE 
7677 None 
k 40290220 
I FREON PHP LP 1-B 6PL 352 7677 None 
?- 
L x e 40290230 k ? FilEON PIP LLP I-B ~ P L  364 7677 None 
sequence un ti1 WM 
IIr used 
On from rad i a to r  deployment u n t i l  30 s ec  a f t ~ r  
i n i t i a t i o n  of t he  PLB door c lose  sequence 
Not used (redundant equipment) 
Not used 
Not used (redundant equipment3 
5 F 40290300 
b ~ ~ ~ 0 1 3  PMP LP 2-b. RSC 374 7677 005,709,123, On from pwr x f r  i n t  u n t i l  r a d i a t o r  deploymenf;; on 
S. 435,437,457 from 30 sec a f t e r  i n i t i a t i o n  of t he  PLB doors c lose  
i sequence u n t i l  E014 
40290320 
FREi3NtI.IP LP2-A6PL 352 7677 None 
40290410 
FREON R$P i3 2-B PSC 374 7677 None 
40290420 
FREoN PMP LF 2-B 6PL 352 7677 None 
40290430 
FREON PMP LP 2-i3 8% 364 7677 None 
Not used 
On from rad i a to r  deployment u n t i l  30 s ec  a f t e r  
i n i t i a t i o n  of the PLB doors c lose  sequence 
llot used (redundant equipment) 
?lot used 
Not used CreAundant equipment) 
40300 
RAD FLOW CNTLS - LP 1 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS F?JNCTION & USAGE 
FUNCTION: 
Control loop 1 freon flow through the  r ad i a to r ,  t o  
maintain the  loop 1 r a d i a t c r  o u t l e t  temperature a t  
38 +/- 2 deg F ,  during normal operat ions,  or 57 +/- 2 
deg F, during f l a s h  evaporator system operat ions 
( s e l ec t ab l e  by the crew). The a c t i v e  con t ro l l e r  
automatically bypasses the r a d i a t o r  i f  t he  loop 1 
r a d i a t o r  o u t l e t  temperature f a l l s  t o  33 +/- 1 deg 
F (Faul t  Mode) . 
USAGE : 
Manually cont ro l led  by the  crew. One controlltc;.? w i l l  
be on from payload bay doors open u n t i l  payload bay 
doors closed. Faul t  detect ion f o r  both con t ro l l e r s  
i s  on whenever e i t h e r  con t ro l l e r  is on. 
ANALYSIS USAGE: 
40300 700 
RAD FLOW CNTLR A-LP1 2 7677 005,435,437 On from rad i a to r  deployment u n t i l  30 sec a f t e r  
i n i t i a t i o n  of the PLB doors close sequence 
40300200 
RD FL CT? A-LP1 FALT 2 7677 005,435,437 On from rad i a to r  deployment u n t i l  30 sec a f t e r  
i n i t i a t i o n  of the  PLB doors c lose  sequence 
4030031 0 
RAD FLOW CNTLR B-LP1 2 7677 None Not used (redundant equipment) 
40300400 
RD FL ClR B-LP1 FALT 2 7677 005,435,437 On from rad i a to r  deployment u n t i l  30 sec a f t e r  
i n i t i a t i o n  of the PLB doors close sequence 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ 
EQUIPMENT DESCRIPTION 
RAD FLOW CNTLS - LP 2 
40310100 
RAD FLOW CNTLR A-LP2 
403 10200 
RD FL CIR A-LP 2 FALT 
40310310 
RAD FLOW CNTLR B-LP2 
40310400 
RD FL CTR B-LP2 FALT 
40320 
RAD FLOW CNTL VLV 'S 
POWER ACTIVITY 
(WATTS) WF BLOCKS FUNCTION & USAGE 
FUNCTION : 
Control t he  loop 2 Freon flow through the  r a d i a t o r ,  
t o  maintain the  loop 2 r ad i a to r  o u t l e t  temperature 
a t  38 +/- 2 deg F,  during normal opera t ions ,  o r  57 
+/- 2 deg F ,  during f l a sh  evaporator system operat ions 
( se lec tab le  by the  crew). The a c t i v e  c o n t r o l l e r  
automatical ly bypasses the r ad i a to r  i f  the loop 2 
r ad i a to r  o u t l e t  temperature f a l l s  t o  33 +/- 1 Oeg 
F (Faul t  Mode). 
USAGE: 
Manually cont ro l led  by the  crew. One con t ro l l e r  w i l l  
be on from payload bay doors open u n t i l  payload bay 
doors closed. Faul t  de tec t ion  f o r  both con t ro l l e r s  
is on whenever e i t h e r  con t ro l l e r  is on. 
ANALYSIS USAGE: 
2 7677 005,435,437 On from rad i a to r  deployment u n t i l  30 s ec  a f t e r  
i n i t i a t i o n  of t he  PLB doors c lose  sequence 
2 7677 005,435,437 On from rad i a to r  deployment u n t i l  30 sec a f t e r  
i n i t i a t i o n  of the PLB doors c lose  sequence 
2 7677 None Not used (redundant equipment) 
2 76f? 505,435,437 On from radia tor  deployment u n t i l  30 sec  a f t e r  
i n i t i a t i o n  of t he  PLB doors c lose  sequence 
FUNCTION : 
7 - - -- 
. I .  >-7JP. p-----' - ...- - A,; 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 




RAD FL CNTL VLV-LP2 6 
40330 
RAD BYPASS VLV 'S 
Operate, under cont ro l  of the r ad i a to r  flow control- 
l e r s ,  t o  vary t h e  flow of freon through the  r ad i a to r  
a s  a funct ion of the r ad i a to r  o u t l e t  temperature 
( see  40300 and 40310). 
USAGE: 
Power is required only when driving the valves open 
o r  closed. It is estimated t h a t ,  when a con t ro l l e r  
is ac t ive ,  its associated flow cont ro l  valve w i l l  
be driving a l l ,  or almost a l l ,  the time. 
ANALYSIS USAGE : 
7677 005,435,437 On from radia tor  deployment u n t i l  30 see a f t e r  
i n i t i a t i o n  of the  PLB doors close sequence 
7677 005,435,437 On from rad i a to r  deployment u n t i l  30 sec  a f t e r  
i n i t i a t i o n  of the  PLB doors c lose  sequence 
40330100 
RAD BYP VLV MTBI-LP1 14 7677 None 
FUNCTIOR : 
Bypass flow around the r ad i a to r  during periods i n  
which the  PLB doors a r e  closed and whenever t he  
r ad i a to r  o u t l e t  temperature f a l l s  t o  33 +/- 1 deg 
F.  
USAGE : 
Power is required only when driving the  valves open 
o r  closed. Drive time is approximately three  seconds. 
ANALYSIS USAGE: 
Not used (momentary power) 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
403302 10 
RAD BYP VLV MTR2-LP1 14 
40330300 
RAD BYP VLV MTR1-LP2 14 
40330470 
RAD BYP VLV MTR2-LP2 14 
40350 
FREON FLOW PROFOR 
VALVES 
40350100 
FREON FL PROPVL LP1 
40350200 
FREON FL PROPVL LP2 
N36C 






Mot used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
FUNCTION : 
Cb'ntrol t h e  f r e o n  f low s p l i t  between t h e  wa te r / f r eon  
loop  i n t e r c h a n g e r  and t h e  payload h e a t  exchanger.  
There is one va lve  p e r  loop.  The v a l v e s  a r e  momentary 
o p e r a t i o n ,  l a t c h i n g  va lves .  Drive time is approx- 
ima te ly  t h r e e  seconds .  
USAGE : 
Momentary a c t u a t i o n  on ly .  
ANALYSIS USAGE: 
Not used (momentary power) 
Not used (momentary power) 
FUNCTION : 
Provide  s i g n a l  cond i t ion ing  f o r  f r eon  c o o l a n t  l o o p  
ins t rumenta t ion .  
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS 
i 
FUNCTION & USAGE 
40360100 
FREON COOL LP1 INSTR 5 
40360200 
7 FREON COOL LP2 INSTR 5 
W i 40370 
CL) 
m 
FLASH EVAP CONTROLLERS 
USAGE : 
On continuously throughout a l l  missions. 
Note: Freon coolant loop instrumentation power is 
cont ro l led  by the  same switch t h a t  con t ro l s  
O A I  MDM power ( s ee  07110). 
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOM 
On from pwr x f r  i n t  t o  EOM 
FUNCTION : 
Control i s o l a t i o n / p u l s i ~ ~ g  valves i n  the f l a s h  evap- 
o ra to r s .  Both evaporators a r e  used from 140,000 f e e t  
t o  rad ia tor  deployment and from the closing of the 
payload bay doors t o  83,000 f e e t .  One evaporator is 
a l s o  used t o  supplement r ad i a to r  heat  re fec t ion  on- 
o r b i t ,  by r e j ec t ing  excess water generated by the  
f u e l  ce l l s . .  When the potable H20 tank is f u l l  the 
crew w i l l  p a r t i a l l y  bypass the rad ia tor .  Warm 
coolant w i l l  then t r i gge r  f l a s h  evaporator opei'ation. 
USAGE : 
Control ler  I1 is enabled by the computer during ascent, 
a t  140,000 f e e t  and disabled by the crew a f t e r  descent 
a t  83,000 f e e t .  A redundant con t ro l l e r  may be manually 
se lec ted  by the crew, a f t e r  cont ro l le r  81 is 
deantivated.  It is not planned t o  have two, or more 
con t ro l l e r s  on simultaneously. 
TABLE A-Td1.- ENVIRONMENTAL CONTSOL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPWENr DESCRIPTION (WATTS! EFF BLOCKS FUNClrION & USAGE 
ANALYSIS USAGE: 
40370100 
FES CONTROLLER PRI A 8 7677 103,105,501, On from L/O + 1 min 54 s e c  u n t i l  EI + 25 min 23 s e c  
50 3 
4037021 0 
FES CONTROLLER PRI B 8 '  7677 None 
403703 10 
FES CONTROLLER SEC 8 7677 None 
40 380 




Not used ( redundant equipment ) 
N Q ~  used ( redundant  equipment) 
FUNCTION : 
Cont ro l  t h e  f low of feedwater  t o  t h e  high load  f l a s h  
evaporator .  'he v a l v e s  o p e r a t e  under c o n t r o l  o f  
t h e  a c t i v e  FES c o n t r o l l e r  ( s e e  40370) and i n  
con junc t ion  wi th  t h e  topp ing  p u l s e r  v a l v e  ( s e e  40390), 
t o  mainta in  t h e  FES o u t l e t  temperature  a t  37 +/- 2 deg 
F dur ing  a s c e n t  and descen t .  
USAGE : 
Primary pulsed open a t  a v a r i a b l e  frequency from 
140,000 f e e t  dur ing  a s c e n t  u n t i l  i n h i b i t e d  any time 
a f t e r  t h e  r a d i a t o r  pane l s  a r e  deployed and from 
r a d i a t o r  panel  r e t r a c t i o n  u n t i l  descen t  t o  100,000 
f e e t .  
ANALYSIS USAGE: 
40380100 
FES H I  LD PLSR V-PRI 30 7677 005,123,435, On wi th  a 100% usage f a c t o r  from 2 min 5 s e c  a f t e r  
437,457,501, L/O u n t i i  r a d i a t o r  deployment; On wi th  a 100% usage 
503 f a c t o r  from 25 s e c  a f t e r  i n i t i a t i o n  o f  t h e  PLB doors  
c l o s e  sequence u n t i l  approx 100 K f t .  (24 min 25 s e c  
after e n t r y  i n t e r f a c e )  
TABLE A-XV1.- ENVIRONMENTAL OONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40380210 
F B  H I  LDPLSRV-SEC 30 7677 None 
40381 
FES HI LD I S O L  VLVS 
Not used {redundant equipment ) 
Provide redundant s ea l i ng  of t he  feedwater l i n e  during 
quiescent  per iods and backup opera t ion  -to t he  high 
load pulser  valves i f  they f a i l  open. 
USAGE : 
Pulsed simultaneously with t he  high load pulser  valves 
( s ee  40380). 
8 




FES H I  LD IS0 VL-PRI 30 7677 005,123,435, On with a 100% usage f a c t o r  from 2 min 5 s e c  a f t e r  
437,457,501, L/O u n t i l  r ad i a to r  deployment; on with a 100% usage 
503 f a c t o r  from 25 s e c  a f t e r  i n i t i a t i o n  of the PLB daors  
c lo se  sequence u n t i l  approx 100 K f t .  (24 min 
25 s e c  a f t e r  en t ry  i n t e r f ace )  
40381210 
FES SZ LD IS0 VL-SEC 30 
40390 
FES TOPPING PLSR VLVS 
7677 None Not used (redundant equipment) 
FUNCTION: 
Control t he  flow of Seedwater t o  t h e  topping f l a s h  
evaporator.  'he  valves operate  under con t ro l  of the 
a c t i v e  FES con t ro l l e r  ( see  40370) and i n  conjunction 
with t he  high load pulser  valves ( s ee  403801, t o  main- 
t a i n  t he  FES o u t l e t  temperature a t  39 + I deg F 
during ascent  and descent.  In  addi t ion ,  they a r e  
used on-orbit  t o  supplement t he  ATCS r a d i a t o r s  and 
f o r  dumping excess f u e l  c e l l  water. 
TABLE A-XV1.- ENVIRONMENTAL CONTROL -AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
Primary pulsed open a t  a va r i ab l e  frequency from 
140,000 f e e t  during ascent  u n t i l  i nh ib i t ed  any time 
a f t e r  t he  r ad iq to r  panels a r e  deployed and from 
r a d i a t o r  panel r e t r a c t i o n  u n t i l  descent t o  100,000 
f e e t .  The duty cyc le  while on-orbit  is a funct ion 
of the  Orbi te r  heat load and the f u e l  c e l l  power 
l e v e l .  
ANALYSIS USAGE: 
40390100 
FES 1DP 'G PLSR V-PRI 30 7677 m5,123,435, On with a 100% usage f a c t o r  from 2 min 5 s e c  after 
437,457,501, L/O u n t i l  r ad i a to r  deployment, then on with a 27% 
503 usage f a c t o r  u n t i l  25 s e c  a f t e r  i n i t i a t i o n  of t he  
PLB doors c lose  sequence, then on with a 100% usage 
f a c t o r  u n t i l  descent t o  azprox 100 K f e e t  (24 min 
25 s ec  a f t e r  en t ry  i n t e r f ace )  
40390210 
FES TOP1G PLSR V-SEC 30 7677 None 
40391 
F B  TOPPING ISOL VLVS 
Not used (redundant equipment) 
FUNCTION : 
Provide redundant s ea l i ng  of t he  feedwater l i n e  during 
quiescent  per iods and i s o l a t i o n  of t he  feedwater 
following a f a i l u r e  of the topping pulser  valve. 
USAGE : 
Duty cyc le  is a funct ion of a t t i t u d e  and thermal condi- 
t ions .  I t  is an t i c ipa t ed ,  however, t h a t  t he  energy 
expended i n  opening t he  ac t i ve  valve w i l l  be negl i -  
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLDCKS 
40391100 
FES 'IOP'G IS0 VL-PRI 30 
40391210 
FES R)P'G IS0 VL-SEC 30 
P TPNG VLV EOLDING COILS 
i 2 
i W 
FUNCTION ti USAGE 
7677 None 
g i b l e ,  s i nce  each open cyc le  takes  approximately 5 
mil l iseconds.  Af te r  temperature cont ro l  i n i t i a t i o n ,  
t he  a c t i v e  valve is maintained open by t he  corre- 
sponding l o v  power holding c o i l  ( s ee  40392). 
ANALYSIS USAGE: 
Not used (redundant equipgent) 
7677 None Not used (redundant equipment) 
FUNCTION: 
Hold topping i s o l a t i o n  valves open a f t e r  i n i t i z t i o n  
of temperature cont ro l .  
USAGE : 
Duty c g c l ~  is a funct ion of a t t i t u d e  and thermal 
condit ions.  
40392100 
P t i G  V HLDNCi COIL-PR 4 
i 
4039221 0 
TPNG V HLDNG COIL-SC 4 
40500 
I NH3 SYSTEM CNTLA'S 
ANALYSLS USAGE : 
7677 005,123,435, On frm 2 a i n  5 s e c  a f t e r  L/O u n t i l  r ad i a to r  dep- 
437,457,501, loyment, then on with an 801 usage f a c t o r  u n t i l  25 
503 ser: a f t e r  i n i t i a t i o n  of the  PLB doors closed sequence, 
then on u n t i l  descent t o  approx 100 K f e e t  (24 min 
25 s e c  a f t e r  en t ry  i n t e r f a c e )  
7677 None Not used (redundant equipment) 
FUNCTION : 
TABLE A-XVI .- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSlEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40500100 
NH3 SYSTEM CNTLR A 
40500200 
NH3 SYSIEM CNTLR B 6 7677 05 1,109,433 
40510 
NH3 ISOLATION VALVES 
Maintain t he  freon o u t l e t  temperature of the  ammonia 
b o i l e r  a t  34 +/- 3 deg F from 100,000 f t ,  during 
descent ,  u n t i l  15 min a f t e r  touchdown. 
USAGE : 
Both c o n t r o l l e r s  a r e  enabled during deo rb i t  preps 
and remain enabled u n t i l  approximately 15 min a f t e r  
t;ouchdown. 
ANALYSIS USAGE : 
STS-1 - On from 30 m i n  p r i o r  t o  u n t i l  30 m i n  a f t e r  
t he  rehearsa l  deorb i t  and from 30 min p r i o r  t o  
deorb i t  u n t i l  EOM 
SIS-2 - On from 30 min p r i o r  t o  deorbf t  u n t i l  E m  
OPS - On from 30 min p r i o r  t o  deorb i t  u n t i l  M ) M  
Same a s  40500100 
FUNCTION : 
Operate under con t ro l  of t h e i r  correspording NH3 
con t ro l l e r s  (see 405001, t o  provide NH3 t o  t he  anmonia 
bo i l e r .  m e  valves a r e  normally closed,  powered open. 
USAGE : 
Each valve is continuously powered by its respec t ive  
con t ro l l e r .  The valves a r e  turned on by t he  GPC 
a t  approx 100,000 fL during descent.  
ANALYSIS USAGE: 
TABLE A-XVI .- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40510100 
NH3 IS0 VLV - SYS A 10 7677 509 
4051 0200 
NH3 IS0 VLV - SYS B 10 7677 509 
40520 
NH3 CONTROL VALVES 
40520100 
NH3 CNTL VLV#1-SYS A 8 
40520210 
NH3 CNTL VLV#2-SYS A 8 
40520410 





On from 6 min 32 sec  p r i o r  t o  touchdown u n t i l  EOM 
Same a s  40510100 
FUNCTION : 
Control the  flow of ammonia t o  the  NH3 bo i l e r .  lhe 
valves modulate ammonia f lowra tes  , under con t ro l  
o f  t h e i r  respec t ive  c o n t r o l l e r s  ( see  405001, to main- 
t a i n  the  b o i l e r  f reon o u t l e t  temperature a t  34 +/- 3 
deg F . l he r e  a r e  two s e r i a l ,  normally open, operat- 
i o n a l l y  redundant valves i n  each system. 
USAGE : 
The a c t i v e  valve i n  each system, is cont inua l ly  modu- 
l a t e d  by i ts  respec t ive  NH3 con t ro l l e r .  ( s ee  40500). 
The valves a r e  turned on by the  CPC a t  approx 100 
K f e e t  during descent.  
ANALYSIS USAGE : 
On from 6 min 32 s ec  p r i o r  t o  touchdown u n t i l  EOM 
Not used (redundant equipment) 
On from 6 min 32 s e c  p r i o r  t o  touchdown u n t i l  EOM 
Not used (redundant equipment ) 
TABLE A-XVI .- ENVIRONMENTAL ONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EOUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
VACUUM VENT NO2 HTR FUNCTION : 
Precludes water vapor from f r eez ing  at the nozzle 
(moisture cont r ibutors  are commode and a i r l ock ) .  
USAGE : 
Heaters are not  thermosta t ica l ly  control led.  'Ihey 
a r e  turned on or  of f  f r a n  t h e  mid deck panel ML31C 
and a r e  on continuously from approximately L/O 
plus 4 h r s  t o  deorbi t  prep. 
ANALYSIS USAGE : 
40600000 
VACUUM VNT NO2 HTR 11 
40601 
VACUUM VNT LNE HTRS 
40601100 
VACUUM VNT LNE HTR A 28 
7677 600 s e r i e s  See appendix B hea ter  t ab l e s  
FUNCTION : 
Preclude water vapor from f reez ing  in t he  l i n e  
(moisture cont r ibutors  a r e  commode and a i r l ock ) .  
USAGE : 
Heaters a r e  thermosta t ica l ly  control led.  They a r e  
enabled o r  disabled by c i r c u i t  breakers on panel 
ML86B. They w i l l  be  disabled u n t i l  approximately 
4 h r s  a f t e r  L/O. The same CB a l s o  provides power 
t o  potable H20 dump l i n e  hea ters  ( r e f  4061 1) and 
the  waste H20 dump l i n e  hea ters  ( r e f  40621). Duty 
cycles  a r e  a funct ion of l i n e  temperatures due t o  
water dumps and a t t i t u d e  var ia t ions .  
ANALYSIS USAGE: 
7677 600 s e r i e s  See appendix B hea t e r  t ab l e s  




VACUUM VNT LNE HTR B 
40610 
POT H20 NOZ HTR 
40610000 
POT H20 NOZ HTR 
4061 1 
POT H20 DUMP LN HTRS 
POWER ACTIVITY 
(WATTS) EFF BUCKS FUNCTION & USAGE 
28 7677 None Not used (redundant equipment) 
2 1 7677 None 
FUNCTION : 
Precludes i c e  formation at the  water dump nozzle 
during a potable  water dmp.  
USAGE: 
When a potab le  water dump is required,  usage would 
be: On from 2 min p r i o r  t o  the  dump, through 1.5 
h r  dump, and f o r  30 min following t he  dump. 
ANALYSIS USAGE: 
Not used (contingency equipment) 
FUNCTION : 
Preclude i c e  formation i n  t h e  water dump l i n e  during 
a potable  water dump. 
USAGE : 
Heaters a r e  thermosta t ica l ly  cont ro l led .  'hey a r e  
enabled o r  disabled by c i r c u i t  breakers  on panel 
ML86B. lhey w i l l  be disabled u n t i l  approximately 
4 h r s  a f t e r  L/O. The same CB a l s o  provides power 
t o  t he  vacuum vent l i n e  hea t e r s  ( r e f  40601) and the  
waste H20 dump l i n e  hea te rs  ( ~ e f  40621). Duty cyc les  
are a funct ion of l i n e  temperatures due t o  water 
dumps and a t t i t u d e  variations, 
ANALYSIS USAGE: 
TABLE A-XVI .- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
4061 11 00 
POTH20DUMP llJ HTRA 13 7677 600 s e r i e s  See appendix B hea te r  t a b l e s  
4061 1210 
POT H20 DUMP W HTRB 13 7677 None 
40620 
WAS= NOZZLE HTR 
40620000 
WASTE NOZZLE HTR 
40621 
WASTE DMP LINE HTRS 
22 7677 105, 
600 s e r i e s  
Not used (redundant equipment) 
FUNCTION : 
Maintains temperatures above YO deg F t o  preclude i c e  
formulation i n  t h e  waste dump nozzle during a dump. 
USAGE : 
On from 2 min p r i o r  t o  a waste water dump, during t he  
dump, and f o r  30 min a f t e r  t he  dump. 'here w i l l  be 
one dump every 28 man-days. 
ANALYSIS USAGE: 
On f o r  3 h r s  5 min every 28 man-days. See appendix 
B f o r  add i t i ona l  usagz 
FUNCTION : 
Maintain temperatures above 40 deg F t o  preclude i c e  
formation i n  t he  waste water l i n e  during a dump. 
USAGE : 
Heaters a r e  thermosta t ica l ly  cont ro l led .  They a r e  
enabled o r  disabled by c i r c u i t  breakers on panel ML86B. 
They w i l l  be disabled u n t i l  approximately 4 hr s  a f t e r  
L/O. The same CB a l s o  provides power t o  the vacuum 
vent l i n e  hea t e r s  ( r e f  40601) and t he  potable  H20 
dump l i n e  hea te rs  ( r e f  40611). Duty cycles  a r e  a 
TABLE A-XV1.- WIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
funct ion of l i n e  temperatures due t o  water dumps 
and a t t i t u d e  vara t i ons  . 
ANALYSIS USAGE : 
40621 100 
WASTE DMP LINE HTR A 15 7677 600 s e r i e s  See appendix B hea ter  t a b l e s  
40621210 
WASTE DMP LINE HTR B 
408 10 
PRI FDWTR LINE HTRS 
40810100 
PRI FWTR IN HTA-'Bj 
40810210 
PRI FWTR LN HTB-TS8 
15 7677 None Not used (redundant equipment) 
7677 600 s e r i e s  
7677 None 
FUNCTION : 
Heat t he  po r t  s i d e  water l i n e s  between t h e  cabin and 
the  f l a s h  evaporator system. 
USAGE : 
Heaters a r e  redundant and thermosta t ica l ly  control led.  
They a r e  enabled or  disabled from a switch on panel 
L2A1. They w i l l  be disabled between approximately 
T-5 min and sometime p r i o r  t o  payload bay door 
deplolment. Although enabled, no usage of the primary 
system is expected u n t i l  approximately 90 min a f t e r  
launch. 
ANALYSIS USAGE: 
See appendix B hea ter  t a b l e s  
Not used 
408 10300 
PRI FWTR IN HTA-TS6 21 7677 600 s e r i e s  See appendix B hea ter  t a b l e s  
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) E F  BLOCKS FUNCTION & USAGE 
PR'L FWTR LN HTB-TS9 2 1 7677 None Not used 
408 10500 
PRI FWTR LN HTA-TS7 51 7677 600 s e r i e s  See appendix B hea t e r  t a b l e s  
40810610 
PRI FWTR LN GTB-TS10 51 7677 None Not used 
40810700 
PRI FWTR LN HTA-TS5 43 7677 600 s e r i e s  See appendix B hea t e r  t a b l e s  
PRI -WTR LN HTB-TS2 43 7677 None Not used P 
40820 
w SEC FDWTR LINE HTRS FUNCTION : k 
f. s- 
-I 
Heat t h e  s ta rboard  s i d e  water l i n e s  between t h e  cabin 
and t he  f l a s h  evaporator system. 
i: 
USAGE : : t 
408201 00 
SEC FWTR LN HTA-TS11 
4082021 0 
SEC FWTR LN HTB-TS14 
Heaters a r e  redundant and thermosta t ica l ly  cont ro l led .  
They a r e  enabled o r  d i sab led  frau a switch on panel 
L2A1. They w i l l  be disabled between approximately 
T-5 min and sometime p r i o r  t o  payload bay door 
deployment. 
ANALYSIS USAGE: 
7677 Asc ,Des , See appendix B hea te r  t a b l e s  
600 s e r i e s  
7677 None Not used 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER 
EQUIPMENT DESCRIPTION (WATTS) 
ACTIVITY 
R?F BLOCKS FUNCTION & USAGE 
See appendix B hea t e r  t a b l e s  SEC FWTR LN HTA-TS12 21 7677 Asc,Des, 
600 s e r i e s  
4082041 0 
SEC FWTR IN H'B-TS15 21 7677 None Not used 
See appendix B hea t e r  t a b l e s  7677 Asc ,Des , 
600 s e r i e s  
408206 1 0 
SEC FWTR LN HTB-TS16 51 7677 None Not used 




600 s e r i e s  
See appendix B hea t e r  t a b l e s  
c. 
w 408208 10 
SEC FWTR LN HTB-ISII 48 7677 None Not used 
40850 
H I  LD DUCT HTRS ( S E  1)  FUNCTION : 
Maintain the  duct wall temperatures within t he  range 
of  150 t o  250 deg F, t o  preclude i c e  formation and sub- 
sequent duct blockage. 
USAGE : 
Used during high load evaporator operation. One on 
during ascent  u n t i l  r ad i a to r  deployment. One on 
during descent from ent ry  i n t e r f a c e  u n t i l  100K f t .  
ANALYSIS USAGE: 
40850100 
H I  LD DUCT HTR1 SECl 554 See appendix B hea te r  t a b l e s  
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
i 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
40850210 
H I  LD DUCT HTR2 SEC1 536 7677 None 
40850310 
H I  LD DUCT HTR3 SECl 566 7677 None 
40860 
H I  LD DUCT HTRS (SEC2) 
Not used (redundant equipment) 
Not used (redundant equipment) 
FUNCTION : 
Maintain t he  duct wal l  temperatures within t he  range 
of 150 t o  250 deg F, t o  preclude i c e  formation and 
subsequent duct blockage. 
USAGE : 
Used during high load evaporator operat ion.  One on 
during ascent  u n t i l  r ad i a to r  deployment. One on 
during descent from ent ry  i n t e r f a c e  u n t i l  100 K f t .  
ANALYSIS USAGE : 
408601 00 
H I  LD DUCT HTR1 SEC2 255 7677 Asc,Des,OO5, See appendix B hea te r  t a b l e s  
435,457 
4086023 0 
H I  LD DUCT HTR2 SEC2 256 7677 None 
40860310 
H I  LD DUCT HTR3 SEC2 261 7677 None 
40870 
H I  LD DUCT NO2 HTRS 
Not used (redundant equipment) 
Not used (redundant equipment) 
FUNCTION : 
Maintain nozzle temperature at a l e v e l  which precludes 
i c e  formation and subsequent nozzle blockage. 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
ID NO/ POWER ACTIVITY 





H I  LD DCT NOZ HT GP2 130 
4087031 o 
C( H I  LD DCT NO, , GP3 131 
ul 
0 40 900 
TOP 'G DUCT HTRS (SEC 1) 
Used during high load evaporator operation. One 
on during ascent deployment. One on during descent 
from ent ry  in t e r f ace  u n t i l  100 K f t .  
7677 None 
7677 None 
ANALYSIS USAGE : 
See appendix B heater  tab les  
Not used (redundant equipment ) 
Not used (redundant equipment ) 
FUNCTION : 
Maintain duct walls a t  such a temperature t h a t  i c e  
cannot form and evaporation of res idual  water w i l l  
occur. 
USAGE: 
Used during topping evaporator operations. Evaporation 
heaters  a r e  powered prefl ight .  t o  post r o l l o u t ,  but 
thermostat ical ly control led.  
ANALYSIS USAGE: 
40900100 
TOP'CDUCTHTRI SEC1 379 7677 Asc,Des,005, See appendix B hea ter  t a b l e s  
600 s e r i e s  
4090021 0 
TOPrG DUCT HTR2 SEC1 383 7677 None Not used (redundant equipment) 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND L I F E  SUPPORT SUBSYSTEM 
ID NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION L USAGE 
4 0 9 0 0 3  10 
TOP'G DUCT HTR3 S E C 1  368 7677 None Not used (redundant equipment) 
40910 
TOP'G DUCT HTRS ( S E C 2 )  FUNCTION : 
Maintain duct wal l s  a t  such a temperature t h a t  ice 
cannot form and evaporat ion of  r e s i d u a l  water w i l l  
occur.  
USAGE : 
During topping evaporator  o ~ e r a t i o n s .  Evaporation 
hea t e r s  a r e  powered p ? f l i g h t  t o  pos t  r o l l o u t ,  but 
t he rmos t a t i c a l l y  con t ro l led .  
ANALYSIS  USAGE: 
4 0 9 1 0 1 0 0  
TOP'G DUCT HTRl S E C 2  469 7677 Asc ,Des ,005, See appendix B hea t e r  t a b l e s  
600 series 
4 0 9  1021 0 
TOP'G DUCT HTR2 S E C 2  4 8 0  7677 None Not used (redundant equipment) 
4 0 9 1 0 3 1 0  
TOP'G DUCT HTR3 S E C 2  478 7677 None Not used (redundant equipment) 
4 0 9 2 0  
TOP'G DUCT HTRS ( S E Q )  FUNCTION : 
Same a s  4 0 9 1 0  
USAGE : 
Same a s  4 0 9 1 0  
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION 8 USAGE 
ANALYSIS USAGE : 
40920 100 
TOP G DUCT HTR1 SEC3 63 7677 Asc ,Des ,005, See appendix B hea te r  t a b l e s  
600 s e r i e s  
4092021 0 
TOP'G DUCT HTR2 SEC3 65 7677 None 
40930 
TOP'G DUCT HTRS CSEC4) 
Not used (redundant equipment) 
FUNCTION : 
Same a s  40910 
USAGE : 
Same a s  40910 
ANALYSIS USAGE : 
TOPt G DUCT HTRl SEC4 65 7677 Asc,Des,OO5, See appendix B hea te r  t a b l e s  
600 s e r i e s  
40930210 
TOP ' G DUCT HTR2 SEC4 65 7677 None 
40940 
SONIC LEFT NO2 HTRS 
Not used (redundant equipment) 
FUNCTION : 
Maintain l e f t  s i d e  sonic  nozzle surface temperatures 
above 40 aeg F t o  preclude i c e  formation on t he  nozzle  
su r f  aces .  
USAGE : 
One hea te r  is enabled continuously and is thermo- 
s t a t i c a l l y  cont ro l led .  Heater duty cyc le  is a 
funct ion of atti tu4Je and befa angle.  
- 
A -  < 
* ,.. . / - R 
TABLE A-XV1.- ENVIRONMENTAL CONTROL AND LIFE SUPPORT SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE : 
40940100 
SONIC LFT NOZ HTR 1A 25 7677 Asc,Des,005, See appendix B hea t e r  t ab l e s  
600 s e r i e s  
40940210 
SONIC LFT NO2 HTR 1B 25 7677 None Not used (redundant equipment) 
40950 
SONIC RHT NO2 HTRS 
409501 00 
SONIC RHT NO2 HTR 2A 25 
4095021 0 
SONIC RHT NO2 HTR 2B 25 
FUNCTION : 
Maintain r i g h t  s i d e  son i c  nozzle  su r f ace  temperatures 
above 40 deg F t o  preclude i c e  :'onnation on t h e  nozzle  
s u r f  aces .  
USAGE : 
One hea te r  is enabled continuously and is thermostati-  
c a l l y  cont ro l led .  Heater duty cyc le  is a func t ion  
of  a t t i t u d e  and be ta  angle. 
ANALYSIS USAGE: 
7677 Asc ,Des ,005, See appendix B hea te r  t a b l e s  
600 s e r i e s  
7677 None Mst used (rsdundant equipment) 
A - X V I  I 5000 )/ 
TAB!AE A - X V I I  . - HYDRAULICS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION L USAGE 
50010 
LANDING GEAR CONTROL 
VALVE 
500 10000 
LAND GEAR CONTL VLV 18 
50030 
LANDING GEAR DUMP 
VALVE 
FUNCTION : 
Controls  hydrau l i c  system I1 high p r e s s u r e  flow t o  t h e  
l and ing  g e a r  c o n t r o l  system f o r  l and ing  gear  ex tens ion  
and nose wheel s t e e r i n g .  This is a t h r e e  way so leno id  
va lve .  When energized it permits  hydrau l i c  p ressure  t o  
a c t  on t h e  unlock s i d e  of t h e  l and ing  g e a r  uplock 
a c t u a t o r s  and the  extend s i d e  of  the  s t r u t  a c t u a t o r s .  
When de-energized it provides  a r e t u r n  path  f o r  hydrsu- 
l i c  system #1 c i r c  pump flow from the  landing gear  
area. 
USAGE: 
Powered by t h e  IQnding Gear Downf1 command from 25 s e o  
p r i o r  t o  touchdown u n t i l  t h e  crew i n i t i a t e s  t h e  "Land- 
i n g  Gear Resetn  comand a f t e r  s t o p r o l l .  
ANALYSIS USAGE: 
On from 25 sec p r i o r  t o  touchdown u n t i l  EOM 
FUNCTION: - 
Opens a hydrau l i c  r e t u r n  pa th  from t h e  uplock, s t r u t ,  
and nosewheel s t e e r i n g  a c t u a t o r s  t o  t h e  system # I  res-  
e r v o i r .  'his dumps hydrau l i c  p ressure  from t h e  lock  
s i d e  of t h e  uploci: a c t u a t o r s  and t h e  r e t r a c t  s i d e  o f  
t h e  s t r u t  a c t u a t o r s .  lhis is a  arma ally c losed  so le -  
noid va lve .  
USAGE: 
k ;  
i 
b ; B' ' 
'f L 
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
I 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLCCKS FUNCTION & USAGE 
50030000 
LAND GEAR DUMP VLV 18 
50040 
LANDING GEAR RETRACT 
CIRCJLATION VALVE 
50040000 





600 se r i e s  
Powered by the "Landing Gear Down" command from 25 s e c  
pr ior  t o  touchdown u n t i l  the crew i n i t i a t e s  the "Land- 
ing Gear Reset" command a f t e r  s toprol l .  
ANALYSIS USAGE : 
On from 25 sec pr ior  t o  touchdown u n t i l  EOn 
FUNCTION : 
Permits hydraulic system #1 flow t o  the  s t r u t ,  uplock, 
and nosewheel s teer ing actuators,  when energized, fo r  
landing gear r e t r a c t  or  thermal conditioning during 
c i r c  pump operation. When de-energized (closed) it 
prevents hydraulic system #l pressure from act ing on 
the r e t r a c t  s ide  of the s t r u t  actuator and the lock 
s ide  of the uplock actuator.  
USAGE : 
Energized when Ckrc Pump #I is on. 
ANALYSIS USAGE : 
On from pwr xfr i n t  t o  L/O minus 5 min, from s topro l l  
plus 2 min 30 sec t o  EOM, see  appendix B heater  t ab les  
f o r  on-orbit usage 
FUNCTION : 
Provides redundancy t o  the LC Retract Circ Valve i n  the 
closed position. When energized (closed), it prevents 
TABLE A-XVII  . - HYDRAULICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
50050000 
REDUND SHUTOFF VLV 18 
50060 
M A I N  PUMP DEPRESS 
VALVES 
50060100 
MN PMP #1 DEPRES VLV 24 
hydraul ic  system # I  pressure from ac t ing  on the  r e t r a c t  
s i d e  of t he  s t r u t  ac tua tors  and the  lock s i d e  of t h e  
uplock ac tua tors .  
USAGE : 
Powered by the  "Landing Gear Arm" command from 30 sec  
p r i o r  t o  touchdown u n t i l  the  crew i n i t i a t e s  t he  "Land- 
i ng  Gear Resetw command a f t e r  s t op ro l l .  
ANALYSIS USAGE : 
On from 30 sec p r i o r  t o  touchdown u n t i l  EOM 
FUNCTION : 
Depressurize the  hydraul ic  pump when energized. 
Uti l ized t o  reduce the  hydraul ic  pump s t a r t u p  torque 
f o r  APU s t a r t u p  and t o  prevent switching valves from 
cycl ing during APU shutdown. 
USAGE : 
Energized f o r  approximately 1 min during each APU 
s t a r t u p  sequence. Energized f o r  approximately 30 
s e c  during each shutdown. Systems 1 and 3 w i l l  a l s o  
be energized f o r  approximately 30 sec  each during 
post-landing hydraulic t e s t .  
ANALYSIS USAGE : 
7677 207,211 ,463 On f o r  1 min, 1 min p r i o r  t o  each APU s t a r tup :  On f o r  
465,505,507 30 sec beginning ati: i n se r t i on  + 1 min 30 sec ,  APU 
shutdown during the  on-orbit FCS checkout, and a t  
s t o p r o l l  + 1 min 
TABLE A - X V I I  .- HYDRAULICS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
50060200 
MN PMP 62 DEPRES VLV 24 7677 207,211, On fcr 1 min, 1 min p r i o r  t o  each APU s t a r t up .  On f o r  
505,507 30 s ec  beginning a t :  i n s e r t i o n  + 1 min 30 s ec ,  and 
s t o p r o l l  + 1.5 min 
50060300 
MN PMP #3 DEPRES VLV 24 7677 207,211, On f o r  1 min, 1 min p r i o r  t o  each APU s t a r t up .  On 
505,507 f o r  30 s e e  beginning a t :  i n se r t i on  + 1 min 30 see ,  









RESVOIR #1 VOL SNSR 1 
- 50080200 
RESVOIR 12 VOL SNSR 1 
50080300 
RESVOIR #3 VOL SNSR 1 
50090 






Provide a measurement of f l u i d  volume i n  t he  hydrau l ic  
r e se rvo i r  f o r  TM and dedicated displays.  
USAGE : 
On continuously throughout a l l  missions. 
ANALYSIS USAGE: 
Not used (low power) 
Not used (low power) 
Not used (low powei 
FUNCTION: 
When open permits hydraul ic  f l u i d  flow t o  t h e  SSME 
con t ro l s  (TVC ac tua to r s  and engine con t ro l  valves)  and 
- -, - ?='y 7------. - -.- W? 
- 
/ " 7  --. 
TABLE A-XVI1. -  HYDRAULICS SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
the  umbil ical  r e t r a c t  ac tua tors .  ' hese  a r e  la tch ing  
valves requi r ing  momentary power t o  open or  c lo se .  
When closed flow is i so l a t ed  t o  the above components 
and d i rec ted  through an o r i f i c e  to  the re turn  l e g  
f o r  c i r cu l a t i on  during c i r c  pump operat ions.  Since 
they a r e  p i l o t  operated vaives the c i r c  pumps o r  
APUts must be operat ing for  the valves t o  ac tua te .  
USAGE : 
Closed a t  completion of the MPS dump but p r io r  t o  APU 
shutdown; possibly opened momentarily during FCS 
checkout t o  pos i t ion  the  SSME1s f o r  en t ry .  A l l  
ac tua t ions  requi re  momentary power (250 m s ) .  
L 5 
i H n 50090100 E cn MPS #I SYS S/O VALVE 19 
I 50090200 i MPS X2 SYS S/O VALVE 19 
50090300 









Not used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
FUNCTION : 
Provide ind ica t ions  of which hydraul ic  system is 
powering the  con t ro l  valve log ic .  
USAGE : 
On during main hydraul ic  system operation. 
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
U) NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BUICKS FUNCTION EL USAGE 
ANALYSIS USAGE: 
50180100 
RUD/SPBK SW VL ACT 1 1 7677 None Not used (low power) 
50 180200 
RUD/SPDBK SW VL PS 2 1 7677 None 
50 190 
TVC ACTUATOR SWITCH 
VALVE POSITION 
Not used (low power) 
FUNCTION : 
Provide i nd i ca t i ons  of which hydraul ic  system is 
powering each ac tua tor .  There are two ind i ca to r s  
per  ac tua to r  switching valve package. 
USAGE : 
On during main hydraul ic  system operat ion.  
ANALYSIS USAGE: 
50190100 (2)  
ME 1 PITCH SW V ACTV 1 7677 None Not used (low power) 
50190200 
ME 7 YAW SW ACTV 1 7677 None Not used (low power) 
t 
50 190300 
ME 2 PITCH SW V ACTV 1 7677 None Not used (low power) 
50 190400 
ME 2 YAW SW V AClV 1 7677 None Not used ( l a w  power) 
I ' 50190500 (2) 
ME 3 PITCH SW V AC'IV 1 7677 None Not used ( l o w  power) 
50190600 
ME 3 YAW SW V AClV 1 7677 None Not used (low power) 
TABLE A-XVI1. -  HYDRAULICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) WF BLOCKS FUNCTION & USAGE 
50200 
ELEVON ACTUATOR 
SWITCH VALVE POSITION 
50200 100 
ELV ACT SW V ACT-LO 
50200200 
ELV ACT SW V PS2-LO 
50200300 
ELV ACT SW V ACT-LI 
50200400 
ELV ACT SU V PS2-LI 
50200500 
ELV ACT SW V ACT-RI 
5020060a 
ELV ACT SW V PS2-RI 
50200700 
ELV ACT SW V ACT-RO 
50200800 










Provide ind ica t ions  of which hydraul ic  system is 
powering each ac tua tor .  'here are two indica tors  
per  elevon switching valve package. 
USAGE : 
On during main hydraul ic  system operat ions.  
ANALYSIS USAGE: 
Not used (low power) 
Not used (low power) 
Not used (low power) 
Not used (low power) 
Not used (low power! 
Not used (low power) 
Not used (low power) 
Not used (low power) 
. . 
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 





ISOLATION VALVES FUNCTION : 
I s o l a t e  high-pressure hydraul ics  from t h e  landing geaT 
subsystem when closed. lhese a r e  n o r m l l y  open, 
la tched closed,  solenoid valves, requi r ing  momentary 
power t o  open or  c lose  (250 m s )  . 
50270 100 
LG ISOL VLV SYS #1 19 
50270200 








Closed when main hydraul ic  pumps a r e  operat ing i n  the- 
pressurized mode. Open on-orbit f o r  c i r c  pump 
operat ion.  lhe systems a r e  opened i n  reverse sequence 
on 5 min i n t e r v a l s  s t a r t i n g  with system 3 a t  15 min 
p r i o r  t o  touchdown. A l l  ac tua t ions  require  momentary 
power. 
ANALYSIS USAGE: 
Not used (momentary power) 
Not used (momentary power) 
Not used (momentary power) 
FUNCTION : 
P e r i i t  hydraaulic r e t r ac t i on  o r  extension of the 
ET!f)rbiter LH2 Umbilical Actuators. 
USAGE : 
- - 
-7 ----- .T-- *-- --. - ---- - . *Xr - - "  > - - -  - -  <T 
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TABLE A-XVI I  . - HYDRAULICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
4 EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
, $ 
a 
i [ Retract actuators a r e  GPC energized for 2 sec pr ior  1 $ to  door closure following ET separa t jm.  
50280 100 
e LH2 UMB HYD ACT1-EXT 12 
i ' :  
t t 
502802 10 
LH2 UMB HYD ACT1-RET 11 
? 502804 10 




LH2 UMB HYD ACB-EXT 12 
5028OC 10 
LH2 UMB HYD ACB-RET 11 
50290 
LO2 UMBILICAL CONTROL 
VALVES 
50290 1Oii 








ANALYSIS USAGE : 
Not used (GSE usage) 
Not used (momentary power) 
Not used (GSE usage) 
Not used (momentary power) 
Not used (GSE usage) 
Not used (momentary power) 
FUNCTION : 
Permit hydraulic re t rac t ion or extension of the 
ET/Orbiter LO2 umbilical. 
USAGE : 
Retract actuators are  GPC energized for  2 seconds 
pr ior  to  door closure following ET separation. 
ANALYSIS USAGE: 
-Not used (GSE usage) 
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
502902 10 
LO2 UMB HYD ACT1-RET 11 7677 None 
5029C300 
LO2 UMB HYD ACT2-EXT 12 7677 None 
502904 10 
LO2 UMB HYD ACT2-RET 11 7677 None 
50290500 
LO2 UMB HYD ACT3-EXT 12 7677 None 
Not used (momentary power) 
Not used (GSE usage) 
Not used (momentary power) 
Not used (GSE usage) 
L"': 
1 - 3  502906 10 






H20 BOILER HYD H20 I VALVES FUKCTION : 
r 
Control the  water supply t o  t he  Boiler  f o r  cooling the  
hydraul ic  f l u id .  The valves a r e  normally closed sole-  
noid valves, operated by e i t h e r  the  A o r  B H20 Boi le r  
Cont ro l le r  i n  a pulsed mode, the  frequency o f  which is 
a funct ion of the  hydraul ic  f l i i i d  o u t l e t  temperature. 
The valves w i l l  be closed when the  Hydraulic Bypass 
Valves a r e  in the bypass pos i t ion  o r  i f  t he  water l e v e l  
i n  t h e  Boi le r  exceeds a maximum l eve l ,  as determined by 
l e v e l  sensors  i n  t he  Bci le r .  The power l i s t e d  f o r  each 
of  these  items includes the  valve and its assoc ia ted  
log i c  when the  valve is operated. 
USAGE : 
The valves w i l l  pulse from approx 15 min a f t e r  APU 
s t a r t u p  u n t i l  APU shutdown, an6 from approx 
15 min after APU ac t iva t ion  during en t ry  through 
TAPLE A-XVI1.- HYDRAI!LICS SIiBSYSTEM 
I D  NO/ POWER 
EQUIPMENT DESCRIPTION (MAT7 ) 
ACTIVITY 
EFF BLOCKS FUNCTION & USAGE 
50330 100 





H20 BR1 HYD H20 CT B 29 
50330410 
H20 BR2 HYD H20 .CT B 31 
t h e  EOM. The pulse frequency is a funct ion of the  
hydraul ic  f l u i d  o u t l e t  temperature. 
ANALYSIS USAGE: 
7677 207,505,507 STS-1 - ON with a usage f ac to r  of 50% from 10 min MET 
u n t i l  APU shutdown a t  MECO +- 5 min 20 sec ,  and from 
15 min a f t e r  APU ac t iva t ion  a t  3 min p r io r  t o  deorb i t  
u n t i l  EOM 
STS-2 - Same a s  STS-1 
OPS - 011 with a usage f a c t o r  of  50% from 10 min MET un- 
til APU shutdown a t  MECO + 5 min 20 sec ,  and from 
15 min a f t e r  APU ac t i va t ion  a t  3 min p r i o r  t o  400,000 
f t  u n t i l  EOM 
7677 None N. .: x e d  (redundant power) 
7677 207,505,507 Same as 50330100 
7677 None Not used (redundant power) 
50330500 
H20 BR3 HYD H20 CT A 24 7677 207,505,507 Same a s  50330100 
50330610 
H20 BR3 HYD H20 CT B 30 7677 None 
50340 
H20 BOILER APU H20 
VALVES 
Not used (redundant power) 
FUNCTION : 
Control the water supply t o  the  Boiler  f o r  cooling the  
TABLE A s - X V I I  . - HYDRAULICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
APU lube  o i l .  The valves  a r e  normally closed solenoid 
valves ,  operated by e i t h e r  t h e  A o r  B H20 Bo i i e r  Con- 
t r o l l e r  i n  a pulsed mode, t h e  frequency of  which 
is a func t ion  of the  APU lube  o i l  o u t l e t  temperature.  
The power l i s t e d  f o r  each of these  items inc ludes  
t he  valve and its assoc ia ted  l o g i c  when t he  va lves  
are operated. 
USAGE : 
1 I The valve w i l l  pu l se  from approximabely 6 min after APU s t ep tup  u n t i l  APU shutdown. The pu lse  frequency 1 is a funct ion of  t h e  APU lube  o i l  o u t l e t  temperature. 1 9 ANALYSIS USAGE: 2 
W 
50340100 
!* H H20 BR1 ?PO H20 CT A 30 7677 207,507 STS-1 - On with a  usage f a c t o r  o f  10% from 1 min a f t e r  I-' 
h) l i f t - o f f  u n t i l  APU shutdown a t  KECO + 5 min, SO sec, I from 6 min a f t e r  APU a c t i v a t i o n  a t  3 min p r i o r  t o  a e o r b i t  u n t i l  2 min a f t e r  s t o p r o l l  1 STP-2 - Same a s  STS-1 
OPS - On with a  usage f a c t o r  of  10% from 1 m i r i  a f t e r  
l i f t - o f f  unt i l .  APU shutdown a t  MECQ + 5 min, '20 
sec and from 6 min a f t e r  APU a c t i v a t i o n  a t  3 min 
p r i o r  t o  400,000 f t  u n t i l  2 min a f t e r  s t o p r o l l  
503402 10 
HZ0 BR1 APU H20 CT B 29 7677 None Not used (redundant power) 
50340300 
HZ0 BR2 APU H20 CT A 25 7677 207,507 Same as 50340100 
503404 10 
H20 BR2 APU H20 CT B 31 7677 None Not used (redundant equipment) 1 
' 4 k # 
\ I 't . 'c 
3.. 






% TABLE A-XVI1 . -  HYDRAULICS SUBSYSTEM 
$$ 
! P I D  NO/ POWER ACTIVITY 
3 EQUIPMENT DESCRIPTION (IJATTS) EFF BLOCKS FUNCTION & USAGE i 1 
t 
t 50340500 4 5 H20 BR3 APU H20 CT A 24 7677 207,507 Same as 50340100 
503406 10 
H20'BR3 APU H20 CT B 30 7677 None Not used (redundant equipment) 
50350 
WSB GN2 CONTROL 
VALVES FUNCTIOt? : 
Control the  flow of gaseous ni t rogen t o  t he  Water Tank 
fo r  pos i t ive  water expulsion. These a r e  normally open 
valves, magnetically latched closed, requi r ing  momen- 
t a r y  power t o  open o r  close.  Their operat ion i a  con- ? t r o l l e d  by switches f o r  e i t h e r  the  A o r  0 H20 Boi le r  
g Control ler .  The power l i s t e d  f o r  each of these 
H 
w items includes the  valve and its assoc ia ted  l o g i c  
w 
W 
when the  valves a r e  opened o r  closed. 
USAGE : 
Valve w i l l  be closed a f t e r  APU shutdown, reopened 
p r io r  t o  APU s ta r tup .  Valve ac tua t ion  time is 250 m s .  
ANALYSIS USAGE: 
50250 100 
VSB #I GN2 CTL VL A 42 7677 None Not used (momentary power) 
50350210 
42 HSB # l  GN2 CTL VL B 7677 None Not used (redundant equipment) 
50350300 
WSB #2 GN2 CTL VL A 41 7677 None Not used (momentary power) 
50350410 
WSB #2 GN2 CTL VL B 4 1 7677 None Not used (redundznt equipment) 
' . birc - - ' - 






I D  NO/ POWER ACTIVITY 
EQUIPMENTDESCRIPTZON (WATTS) R?F BLOCKS FUNCTION & USAGE 
50350500 
WSB P3 GN2 CTL Vt A 42 7677 None 
5035@6 10 
WSB #3 GN2 CTL VL B 42 7677 None 
50360 
WSB HYD BYPASS 
CNTL VALVES 
50360100 
WSB #I HYD BYP CT A 
50360210 
WSB # l  HYD BYP CT B 
7677 103,109 
7677 None 
 NO^ used (momentary power) 
riot used (redundaat equipment) 
FUNCTION : 
Provide a hydraulic f l u i d  bypass around the  H20 Boiler .  
Ihe valves a r e  operated by e i t h e r  the  A o r  B II20 Boiler  
Control ler  based on f l u i d  tempsrature. When t h e  
temperature is below 190 deq F the valves open t o  by- 
pass, when above 210 aeg F tine valves c lo se  t o  bypass 
and open to permit hydraul ic  f l u i d  c i r cu l a t i on  through 
the bo i l e r .  The valves a r e  motor operated and requi re  
power only when the  valve is moving. The power l i s t e d  
f o r  each of these items includes t he  valve and its 
assoc ia ted  l o g i c  &en the valves a r e  operated. 
USAGE : 
I n  bypass u n t i l  approx 15 min a f t e r  APU s t a r t u p  then 
moves to b o i l e r  pos i t ion  u n t i l  sometime a f t e r  APU 
shutdown a t  MEW + 5 min when it re turns  to bypass. 
During descent t he  valve w i l l  be in the  b z ~ i l e r  ~ o s i t i o n  
from approx 15 min a f t e r  APU s t a r tup  through the  EN. 
ANALYSIS USAGE: 
On f o r  50 see  a t  l i f t - o f f  + 10 min; on f o r  50 sec 
at deorb i t  + 10 min 
Not used (redundant equipment) 
TABLE A - X V I I .  - HYDRAULICS SUBSYSTEM 
D NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
50360300 
k WSB #2 HYD BYP CT A 21 7677 103,709 Sacs a s  50360100 
50360410 
WSB #2 HYD BYP CT B 23 7677 Hone Not used (redundant equipment) 
L 
F 50360500 
WSB #3 HYD BYP CT A 2 1 7677 103,109 Same a s  50360100 
t 5036061 0 
b .  
i 
WSB #3 HYD BHP CT B 25 7677 None Not usea (redundant equipment) 
WSB CONTROL UK;IC 
50370 100 
WSB 18 CNTL LOG/SNSR 4 
FUNCTION : 
Provides power f o r  t he  5 VDC transducers s igna l  
conditioner c i r c u i t s ,  (except l i qu id  l e v e l  sensors)  
b o i l e r  hea ter  cont ro l  and pouer t o  both A and B 1120 
bo i l e r  con t ro l l e r  l og i c .  This power represents  t he  
power u t i l i z e d  when providing cont ro l  but not cycl ing 
of the following components: 
HZ0 a o i l e r  Hydraulic H20 valves (50330) 
H20 Boiler  APU H20 valves (50340) 
WSB Hydraulic Bypass Control valves (50360) 
USAGE : 
One per system on continuously t h r o u g h o ~ t  a l l  missions. 
During on-orbit coa,at periods a l l  funct ions except tank 
and bo i l e r  heater  cont ro l  are inh ib i ted .  
ANALYSIS USAGE: 
On from pwr x f r  i n t  t o  EOM 
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
5037021 0 
WSB 1B CNTL LOG/SNSR 4 7677 None 
50370300 
WSB 2A CNTL LOG/SNSR 3 7677 101 
50370410 
WSB 2B CNTL LOG/SNSR 4 7677 None 
50370500 
WSB 3A CNTL LOG/SNSR 3 7677 101 
50370610 
WSB 3B CNTL LOG/SNSR 4 7677 None 
50380 
WSB LIQ LEVEL SENSORS 
50380 100 
WSB 1A LIQ LVL SNSR < 1 7677 None 
50380210 
WSB 1B LIQ LVL SNSR < 1 7677 None 
50380300 
WSB 2A LIQ LVL SNSR < 1 7677 None 
Not used (redundant equipment) 
On from pwr xfr int to EOM 
Not used (redundant equipment) 
On from pwr xfr int to EOM 
Not used (redundant equipment) 
FUNCTION : 
This represents the power utilized by the liquid 
level sensors and their associated signal conditioners 
when in operation. 
USAGE: 
One per system on continuously throughout all missions. 
ANALYSIS USAGE: 
Not used (low power) 
Not used (redundant equipment) 
Not used (low power) 
TABLE A - X V I 1 . -  HYDRAULIC SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT r'SCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
503804 10 
WSB 28 LIQ LVL SNSR < I  7677 None 
50380500 
WSB 3A L I Q  LVL SNSR < 1 7677 None 
503806 10 
WSB 3B LIQ LVL LdSR <I  7677 None 
505 10 
Not used ( r edundan t  equipment)  
Not used  ( low power) 
CIRCULATION MOTOR 
PUMPS FUNCTION : 
Not used ( r edundan t  equipment)  
C i r c u l a t e  h y a r a a l i c  f l u i d  d u r i n g  p re l aunch ,  o r b i t a l  
c o a s t ,  and p o s t  l a n d i n g  p e r i o d s  f o r  t he rma l  c o n t r o l  
pu rposes ,  and t o  p r o v i d e  accumula to r  r e c h a r g e ,  ss 
r e q u i r e d .  
USAGE : 
Three  pumps on d u r i n g  p re l aunch  from T-5 h r s  t o  APU 
s t a r t  + 4  s e c .  Normally c o n t r o l l e d  by t h e  computer  
un o r b i t .  The on time o f  each  c y c l e  is computer  
a d j u s t e d  f o r  each  sys t em i n  r e sponse  t o  i n d i v i d u a l  
sys t em t empera tu re  measurements,  and is c o n t r o l l e d  
s o  t h a t  on ly  one pump :s on a t  a time. O p e r a t i o n  
is enab lea  from h . ;  a f t e r  ECO u n t i l  t h e  pumps 
a r e  t u rned  o f f  at. ,,, 3Car t  o f  p r e - d e o r b i t  checkou t .  
Th ree  pumps a r e  . ..c f ,  :,-on t h e  i n i t i a t i o n  o f  t h e  
"Landing Gear Re~e.:' r mand u n t i l  t h e  end o f  t h e  
m i s s i o n .  TbermostaL,c,ll.y c o n t r o l l e d ,  d u t y  c y c l e  
is a  f u n c t i o n  o f  att:,.de and b e t a  a n g l e .  
50510'00 
ANALYSIS USAGE: 
C I R C  .'IOT3R PUMp # l  1944 7677 201,505,  
600 series 
On from pwr x f i  i n t  t o  LIO minus 5  min, from s top -  
r o l l  p l u s  2 min 30 s e c  t o  EOM, see appendix  B h e a t e r  
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS ) EFF BLOCKS 
505 10200 
CIRC MOTOR PUMP #2 
50510300 
C I R C  MOTOR PUMP #3 
50520 
ELEVON HTR BLANKETS 
FUNCTION & USAGE 
t a b l e s  f o r  on-orbit usage 
1944 7677 20 1 ,505, On from pwr xfr i n t  t o  L/O minus 5 min, from 
600 s e r i e s  s t o p r o l l  p lu s  2 min 30 s ec  t o  EOM, s e e  appendix B 
hea te r  t a b l e s  f o r  on-orbit usage 
1944 7677 201,505, On from pwr x f r  i n t  t o  L/C minus 5 min, from 
600 s e r i e s  s t o p r o l l  p lus  2 min 30 s ec  t o  EON, s e e  appendix B 
hea te r  t ab l e s  f o r  on-orbit  usage 
50520 100 
L I  ELVON ACTR HTR A 88 
50520200 
L I  ELVON ACTR HTR B 88 
50520300 
LO ELVON ACTR HTR A 89 
7677 600 s e r i e s  
7677 600 series 
7677 600 s e r i e s  
FUNCTION : 
Maintain t h e  Elevon ac tua to r s  above -40 deg F on-orbit .  
The A and B hea t e r s  a r e  redundant. 
USAGE : 
Heaters a r e  thermosta t ica l ly  cont ro l led  but  may be 
enabled o r  d i sab led  from t h e  a f t  s t a t i o n  (PNL A-12). 
Both systems A and B may be enabled simultaneously. 
For most missions only A o r  B w i l l  be enabled pre- 
launch. Duty cyc ies  a r e  a funct ion of a t t i t u d e  and 
be ta  angle.  
ANALYSIS USAGE : 
See appendix B hea te r  t a b l e s  
See appendix B hea t e r  t a b l e s  
See appendix B hea t e r  t ab l e s  
TABLE A - X V I I  . - HYDRAULICS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
50520400 
LO ELVON AC'IR HTR B 8 9 7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
50520500 
R I  ELVON A C l R  HTR A 88 7677 600 s e r i e s  See appendix B h e a t e r  t a b l e s  
50520609 
R I  ELVON AC'LR HTR B 88 7677 600 series See appendix B h e a t e r  t a b l e s  
50520700 
RO ELVON AClR HTR A 88 7677 600 series See appendix B h e a t e r  t a b l e s  
50520800 
RO ELVON ACTA HTR B 88 7677 600 s a f i e s  See appendix B h e a t e r  t a b l e s  ? 
2 
H 50530 




Prevent  water f r e e z i n g  i n  t h e  wzter tank  and H20 
B o i l e r  dur ing on-orbi t  opera t ions .  'here a r e  redundant 
h e a t e r  elements which a r e  operated by t h e  redundant 
c o n t r o l l e r s .  Both h e a t e r s  are enabled from GSE sources  
u n t i l  APU start a t  approx T-4 min. 
USAGE : 
Heaters  are cycled by t h e  H20 B o i l e r  C o n t r o l l e r s ,  
(Ref 5380). Duty c y c l e s  a r e  a func t ion  of  a t t i t u d e  
and b e t a  ang le ,  however, some usage may occur dur ing  
a s c e n t .  
7677 Asc, 
600 s e r i e s  
ANALYSTS USAGE: 
See appendix B h e a t e r  t a b l e s  
ID NO/ 
EQUIPMENT DESCRIPTION 
WSB 'TK/BOILER HTR 1B 
50530300 
WSB %/BOILER HTR 2A 
50530410 
W S B  TK/BOILER HTR 2B 
50530500 
WSB TK/BOILER HTR 3 A  
505306 1 0 
WSB 'l'K/BOILER HTR 3B 
50540 
WSB VENT NOZZ HTRS 
TABLE A - X V I I  . - HYDRAULICS SUBSYSTEM 
POWER A C T I V I T Y  
(WATTS) EFF BLOCKS FUNCTION & USAGE 
162 7677 None Not used (redundant equipment) 
155 7677 A ~ c ,  See appendix B hea ter  t ab l e s  
600 s e r i e s  
162 7677 None Not used (redundant equipment 1 
159 7677 Asc, See appendix B hea ter  t a b l e s  
600 s e r i e s  
162 7677 None Not used (redundant equipment) 
FUNCTION : 
Prevent f reez ing  and i c e  buildup i n  the H20 Boiler  
Steam Vent Nozzle. lhere  a r e  redundant elements 
i n  each hea ter ,  only one of which is used a t  a time. 
The hea ters  a r e  enabled manually by the  Boi le r  Control- 
l e r  Switch and cont ro l led  by a temperature sensor  
when enabled. Both hea ters  a r e  enabled from GSE 
sources u n t i l  APU s t a r t  a t  approx T-4 min. 
USAGE : 
One i n  each system w i l l  cycle  from some time p r i o r  t o  
pwr x f r  i n t  u n t i l  approximately 10 sec  p r io r  t o  APU 
shutdown and from 2 hrs  p r io r  t o  APU s t a r t u p  u n t i l  
APU shudown for' FCS checkout or  deorb i t  . Estimated. 
duty cycle is 100%. 
ANALYSIS USAGE : 
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
WSB VENT NOZZ HTR 1A 74 7677 k c ,  463,507 Cin from 2 h r s  p r i o r  t o  APU s t a r t u p  f o r  FCS checkout 
o r  deorb i t  u n t i l  APU shutdown. See appendix B f o r  
ascent  usage 
505402 10 
WSB VENT NOZZ HTR 1B 75 7677 None 
50540300 
WSB VENT NOZZ HTR 2A 62 7677 k c , 5 0 7  
5054041 0 
WSB VENT NOZZ HTR 2B 75 7677 None 
& 50540500 
:: WSB VENT NOZZ HTR 3A 59 7677 Asc,507 
h) 
P 505406 10 
WSB VENT NOZZ HTR 3B 75 7677 None 
50550 
BODYFLAP PDU HEATERS 
Not used (redundant equipment) 
On from 2 h r s  p r io r  t o  deorb i t  u n t i l  APU shutdown. 
See appendix B f o r  ascent  usage 
Not used (redundant equipment) 
Same as 50540300 
Not used (redundant equipment) 
FUNCTION : 
Maintain the  bodyfiap power dr ive  u n i t s  above -40 deg F 
on-orbi t . 
USAGE : 
Heaters a r e  thermosta t ica l ly  cont ro l led  but may be 
enabled o r  disabled from the  a f t  s t a t i o n  (PNL A-12). 1 
Both systems A and B may be enabled simultaneously. 
For most missions anly A o r  B w i l l  be enabled pre- 
launch. Duty cycles  a r e  a funct ion of a t t i t u d e  and I 
be ta  angle.  
ANALYSIS USAGE : 
- 
c 
1, - - - A -  - > -  A-. A 
TABLE A-XVI1.- HYDRAULICS SUBSYSTEM 
- 
BODYFLAP PDU HTR A 44 7677 600 series See appendix B heaters tables 
50550200 





RUD SPBK HTR A 
50560200 
RUD SPBR HTR B 
50700 
BODYFLAP SEAL DRAIN 
LINE HEATERS 
44 7677 600 series See appendix B heater tables 
FUNCTION : 
Maintain the Rudder/Speeo Brake Power Drive Units 
above -40 deg F on-orbit. 
USAGE : 
Heaters are thermostatically controllea but may be 
enabled or disabled from the aft station (PNL A-12). 
Both systems A and B may be enableC simultaneously. 
For most missions only A or B will be enabled prc-- 
launch. Duty cycles are a function of attitude and 
beta angle. 
ANALYSIS USAGE: 
7677 600 series See appendix B heater tables 
7677 600 series See appendix B heater tables 
FUNCTION : 
Provide heat to warm the Body Flap Drain Line. 
USAGE : 




TASLE A-XVII1 . -  DOCKIFIG ARD CARGO HANDLING SUBSYSTEM 
I D  NO/ POWR ACT1 VIT Y 
EQUIPMENT DESCRIPTION (WATTS) EFt' BLGCKS FUNCTION & USAGE 
51010 
LH RMS FUNCTION : 
Provides the capab i l i t y  t o  deploy payloads from the  
PLB and Lo grapple and stow payloads i n  t he  PLB. It 
may a l s o  be used fo r  remote manipulation of payloads 
i n  t he  bay and a s  a TV platform f o r  remote viewing of  
EVA and of payloads i n  the  bay. There is a s p o t l i g h t  
and a B&W TV camera on the  manipulator arm. 
USAGE : 
Typical deployment usage includes: 5 min t o  move 
the  arm from the  stowed pos i t ion  and grapple a pay- 
load i n  the  bay; 25 min t o  move the  payload t o  t h e  
r e l ea se  pos i t ion ,  r e l ea se  it, and move the arm t o  a 
holding pos i t ion  c l e a r  of t he  released payload; t he  
arm is then held i n  pos i t ion  u n t i l  the  Orbi te r  separa- 
t i o n  maneuver is complete, and operated f o r  5 min 
t o  re turn  the  arm t o  the  stowed posi t ion.  Typical 
r e t r i e v a l  usage includes: 5 min t o  move t h e  arm from 
the  stowed t o  the  capture pos i t ion ,  10-15 min with 
t he  arm held i n  pos i t ion ,  while closing with t he  pay- 
load;  2 min t o  grapple the payload; 5-20 min t o  move 
the  payload i n t o  the  bay; then 5 min t o  r e tu rn  t he  
arm t o  the  stowed posi t ion.  
Note: Estimated jo in t  motor usaze is 5C% while mov- 
ing  and 10% while holding posi t ion.  
ANALYSIS USAGE : 
51010100 
LH, RMS - MOTORS 634 7637 011,451,453 STS-1 - N/!i 
STS-2 - On with a usage f ac to r  of 57.512 during the  
RMS checkout. 
TABLE A - X V I I 1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPliENT DESCRIPTION (WATTS) EFF BL.r7KS FUNCTIOh & USAGE 
OPS - Duricg Payload Deployment: on wi th  a usage 
f a c t o r  o f  50% f o r  30 min beginning a t  t h e  i n i t i a -  
t i o n  o f  deployment sequence, then  on wi th  a usage 
f a c t o r  of  10% u n t i l  completion o f  t h e  O r b i t e r  
s e p a r a t i o n  maneuver. During Payload R e t r i e v a l :  
on with a usage f a c t o r  o f  50% f o r  5 min beginning 
20 min p r i o r  t o  cap tu re ,  reduced t o  a usage f a c t o r  
o f  10% f o r  15 min, then  re tu rned  t o  a usage f a c t o r  
of  50% f o r  27 min 
51010200 
LH RVS - ELECTRONICS 21 1 7637 055$45 1,453 STS-1 - N/A 
I 51010310 
LH RMS - B/U ELECT 60 7637 None 
5 1020 
MANIP CTL INT UNIT 
STS-2 - On p r i o r  t o  and dur ing  RE1S checkout 
OPS - Durini: payload deployment: on from 30 min 
p r i o r  t o  payload release u n t i l  completion o f  t h e  
O r b i t e r  s e p a r a t i o n  maneuver. During payload 
r e t r i e v a l :  on from 20 min p r i o r  t o  u n t i l  40 min 
a f t e r  cap tu re  
Kot used (redundant equipment) 
FUMCTION : 
Provides  s i g n a l s  from a CPC and t h e  R V 9  controls t o  
t h e  manipulator  arm f o r  motion c o n t r o l ,  and s i g n a l s  
from t h e  arm t o  t h e  GPC and t h e  RMS d i s p l a y s  f o r  
opera to r  readout.  
USAGE : 
On whenever t h e  arm is powered. 
AKALYSIS USAGE : 
e- - 7T - - -  - i-yw- '--- -- - -'-- - 
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TABLE A - X V I I I  .- DOCKING AND CARGO IIAKDI-InlG SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (~IATTs) EFF BLOCKS FUNCTION & USAGE 
_ _-__ --- 
51020000 
MANIP CTL INT UNIT 150 7637 055,451,453 STS-1 - N / A  
STS-2 - On p r i o r  t o  and dur ing  RMS checkout 
UPS - During Payload Deployment: On from 30 min 
' 1 p r i o r  t o  payload r e l e a s e  u n t i l  i n i t i a t i o n  of t h e  
? % s e p a r a t i o n  maneuver. During Payload R e t r i e v a l :  
i: 3 On from 20 min p r i o r  t o  u n t i l  40 min a f t e r  c a p t u r e  
51030 
MNIP CNTL PANEL FUNCTION : 
Prov ides  t h e  c o n t r o l s  and d i s p l a y s  necessa ry  f o r  
RMS opera t ion .  The panel  i n t e r f a c e s  w i t h  t h e  GPC 
and t h e  arm, through t h e  MCIU. 
USAGE : 
The primary c o n t r o l  p a n e l s  w i l l  normally be on whenever 
t h e  arm is powered. The backup panel  w i l l  be a c t i v e  
when t h e  arm is powered w i t h  t h e  primary p a n e l s  s h u t  
down. 
ANALYSIS USAGE : 
51030100 
YANIP CNTL PANEL-DC 5 7637 055,45 1 ,453 STS-1 - N / A  
STS-2 - Qn p r i o r  t o  and dur ing  RMS checkout.  
51030200 
MANIP CNTL PANEL-AC 
OPS - During Payload Deployment: On from 30 min 
pri.or t o  payload r e l e a s e  u n t i l  i n i t i a t i o n  of t h e  
s e p a r a t i o n  maneuver. During Payload R e t r i e v a l :  
On from 20 min p r i o r  t o  u n t i l  40 min a f t e r  c a p t u r e  
TABLE A-XVII1.- DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPPENT DESCRIPTION (WATTS) E F F  BLOCKS 
STS-2  - Same a s  51030100 
OPS - Same a s  51030100 
51030310 
MA:?IP CNTL PNL-B/UP 45 7637 None 
51040 
LH RMS POSITION MTRS 
51040100 
LH RMS P O S I T  MTR 1 70 7637 007,435,437 
Not used (redundant equipment 
FUNCTION : 
Deploy the manipulator arm from t h e  stowed t o  the  
operat ing pos i t ion  (outboard) and r e tu rn  it t o  t h e  
stowed posi t ion.  The 81 and t 2  motors a r e  redundant 
but Loth a r e  used t o g e t k r .  
USAGE : 
Both on f o r  40 sec  t o  deploy the  nanipulator  follow- 
ing PLB doors opening; both on f o r  40 sec  t o  stow 
the  manipulator j u s t  p r io r  t o  PLB doors closing.  
A s i n g l e  motor a t  each loca t ion  can deploy, o r  stow, 
t h e  manipulator i n  68 sec. 
Note: In general ,  t he  manipulator arm w i l l  be  mcved 
c l e a r  of the  payload bay ( i .e .  t o  t he  outboard 
pos i t ion)  immediately a f t e r  2LB door opening 
regard less  of its planned usage, except f c r  
the i n i t i a l  RMS checkout on STS-2.  
ANALYSIS USAGE: 
STS-2  - On f o r  40 sec  t o  deploy o r  stow the  manipulator 
during RMS checkout. 
-- - - --. - -.- ."? -*iff . - , . 
"-p---a-- 
-- -- 
i"Lb P"c P 
t 
& 
TABLE A - X V I I 1 . -  DOCKING AND CARGO HANDLING SUBSYSTEN 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION 8 USAGE 
OPS - On f o r  40 s e c  a t  15 min a f t e r  PLB Doors open 
i n i t i a t i o n ;  on f o r  40 s e c  beginning 2 min 5 s e c  
p r i o r  t o  PLB Doors c l o s e  i n i t i a t i o n  
5 1040200 --. 
LH RMS POSIT WTR 2 70 7637 007,435,437 STS-1 - N / A  
g ;  STS-2 - Same a s  51040100 
5 1060 
LH MANIP RETENTION 
LATCH ACTUATORS 
OPS - Same aE 51040100 
FUNCTIGN : 
Operate t h e  l a t c h e s  which r e t a i n  t h e  manipula tor  
arm t o  t h e  deployment / re tent ion mechanism d u r i n g  
boost and en t ry .  The C1 and #2 a c t u a t o r s  are redun- 
d a n t ,  but  both a r e  used toge the r .  
USAGE : 
A l l  on f o r  7.5 sec t o  u n l a t c h  p r i o r  t o  arm opera- 
6 t i o n ;  a l l  on f o r  7.5 s e c  t o  l a t c h  p r i o r  t o  stowing. 
! ,  A s i n g l e  a c t u a t o r  can o p e r a t e  t h e  l a t c h  i n  15 s e c .  
r:' 





L MAN FWD RET LCH 1 60 7637 009,435,437 STS-1 - N/A 
STS-2 - On f o r  8 s e c  f o r  each l a t c h  a c t u a t i o n  d u r i n g  
E 
I t h e  RMS checkout.  
OPS - On f o r  8 sec t o  u n l a t c h  t h e  manipula tor  arm 
beginning 14 min 30 s e c  a f t e r  PLB door open 
i n i t i a t i o n ;  on far 8 sec t o  l a t c h  t h e  menipula tor  arm 


















































































































































TABLE A - X V 1 I I . -  DOCKING AND CARCfl HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
LATCH DRIVE MOTORS FUNCTION: 
7 5 1070 100 





PL RET LCH DR 1 KT 2 100 7617 451,453 
51070300 . 
PL RET LCH DR 2 MT 1 100 7617 451,453 
Operate  t h e  l a t c h e s  which s e c u r e  payloads a long  
t h e  longeron dur ing  boost and en t ry .  The C 1  and {I2 
tnotors a r e  redundant,  but both a r e  used toge ther .  
USAGE : 
On f o r  30 sec t o  l a t c h  o r  rej 'ease a payload. The 
number of  l a t c h e s  requ i red  is miss ion dependent. 
None a r e  requ i red  f o r  Spacelab. 
ANALYSIS USAGE: 
STS-I - B/A 
OPS - On f o r  30 s e c  dur ing  payload deployment on 
s a t e l l i t e  deployment miss ions;  on f o r  30 s e c  dur ing  
payload r e t r i e v a l  on s a t e l l i t e  r e t r i e v a l  missions.  
STS-1 - N/A 
STS-2 - N/A 
OPS - Same a s  51070100 
STS-1 - N/A 
STS-2 - h/A 
OPS - Same as 51070100 
TABLE A-XVI I1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
51 070400 
PL RET LCH DR 2 MT 2 100 7617 451,453 STS-1 - N / A  
51070500 
PL RET LCH DR 3 MT 1 100 7617 451,453 
51070600 
PL RET LCH DR 3 MT 2 100 7617 451,453 
51080 
RENDEZVOUS SENSOR \ 
DEPLOY MOTORS 
OPS - Same a s  51070100 
STS-1 - N / A  
OPS - Same as 51070100 i 
OPS - Same as 51070100 
FWCTXOK: 
Deploy t h e  Ku-Band/Rendezvous Radar antenna t o  t h e  op- 
e r a t i n g  p o s i t i o n .  The ill and /I2 motors a r e  redundant ,  
b u t  bo th  a r e  used t o g e t h e r .  
USAGE : 
Both on f o r  20 s e c  f o r  ant.enna deployment and aga in  f o r  
antenna stowing. Manually i n i t i a t e d  by t h e  crew. De- 
ployment w i l l  be  accomplished j u s t  a f t e r  PLB doors  op- 
ening. Stowing w i l l  be  accomplished j u s t  p r i o r  t o  PLB 
doors  c l o s i n g .  Deployment can be  accomplished by one 
motor i n  40 sec .  
TABLE A - X V I I 1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE : 
51080100 
RDZ SNSR DPY DR MT 1 200 7600 435,437 
51 080200 
RDZ SNSR DPY DR MT 2 200 7600 435,437 
51090 
ET LiMBILICAL DOOR 
DRIVE MOTORS 
OFT - N/A 
OPS - On f o r  20 sec  beginning 6 min 55 sec  a f t e r  
PLB doors open i n i t i a t i o n ;  on f o r  20 sec begin- 
ning 5 sec  a f t e r  PLB doors c lose  i n i t i a t i o n .  
OFT - N / A  
OPS - Same a s  51080160 
FUNCTION : 
Drive the ET umbil ical  doors closed following ET sep. 
The # 1  and #2 motors a r e  redundant, but both a r e  used 
together.  
USAGE : 
A l l  on f o r  24 sec t o  c lose  the  doors. Manually i n i t i a -  
ted by t h e  crew, normally any time a f t e r  inser t ion .  
For RTLS abor t s ,  the  doors w i l l  be automatically closed 
by t h e  GPC. Each door can be closed by a s ing l e  motor 
i n  48 sec. 
Note: The sequence f o r  c los ing  t h e  ET umbilical 
doors is: 1 ) .  Unlatch the  center  l i n e  l a t ches ,  
2 ) .  Drive t h e  doors closed,  
3) .  Latch the  doors closed. 
ANALYSIS USAGE: 
TABLE A - X V I I 1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF ILOCKS FUNCTION & USAGE 
51090100 
ET UMB LH D DR MTR 1 185 7677 211 
51090200 
ET UMB LH D DR MTR 2 185 7677 211 
51090300 
ET UMB RH D DR MTR 1 185 7677 211 
*, 
51090400 
i ET UMB RH D DR MTR 2 185 7677 211 
: 
51 100 
? ET UMBILICAL DOOR 








ET UMB LH D LCH MT 1 210 7677 211 
51 100200 
ET UMB LH D LCH MT 2 2 10 7677 211 
51 100300 
ET UMB RH D LCH MT 1 210 7677 211 
On f o r  24 s e c  beginning 5 min 32 s e c  a f t e r  i n s e r t i o n  
On f o r  24 s e c  beginning 5 min 32 sec a f t e r  i n s e r t i o n  
On f o r  24 s e c  beginning 5 'min 32 s e c  a f t e r  i n s e r t i o n  
On f o r  24 s e c  beginning 5 min 32 s e c  a f t e r  i n s e r t i o n  
FUNCTION: 
Operate t h e  l a t c h e s  which maintain  t h e  ET umbi l i ca l  
doors c losed dur ing  en t ry .  The /I1 and C2 motors 
a r e  redundant,  but  both a r e  used together .  
USAGE : 
A l l  on f o r  6 see a f t e r  t h e  doors  have been dr iven  
closed.  The l a t c h e s  can be operated by a s i n g l e  
motor i n  12 s e c ,  For an RTLS a b o r t  t h e  l a t c h e s  a r e  
operated by t h e  GPC 
ANALYSIS USAGE : 
On f o r  6 s e c  ~ e g i n n i n g  5 rnin 56 s e c  a f t e r  i n s e r t i o n  
On f o r  6 sec beginning 5 min 56 s e c  a f t e r  i n s e r t i o n  
On f o r  6 s e c  beginning 5 rnln 56 s e c  a f t e r  i n s e r t i o n  
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TABLE A-XVII1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
6 1 - 
: j 51 100400 




ET UMBILICAL DOOR 
CENTER LINE LATCH 









ET UMB CL LCH 1 MT 1 8 3 7677 211 
51 110200 
ET UMB CL LCH 1 MT 2 8 3 7677 211 
51 110300 
ET UMB CL LCH 2 MT 1 83 7677 211 
51 110400 
- + ET UMB CL LCH 2 FIT 2 
- ,  
8 3 
a i 51510 
LH MANIP HEATERS 
SYS /I1 
Operate t h e  c e n t e r  l i n e  l a t c h e s  which maintain  t h e  
ET umbi l i ca l  doors open during boost. The #1 and 82 
motors a r e  redundant,  but  both a r e  used toge ther .  
USAGE : 
A l l  on f o r  6 s e c  t o  un la tch  t h e  doors p r i o r  to  d r i v i n g  
t$em closed.  The l a t c h e s  can be operated by a s i n g l e  
motor i n  12 sec.  
ANALYSIS USAGE: 
On f o r  6 s e c  beginning 5 min 26 s e c  a f t e r  i n s e r t i o n  
On f o r  6 s e c  beginning 5 min 26 s e c  a f t e r  i n s e r t i o n  I 
On f o r  6 s e c  beginning 5 min 26 s e c  a f t e r  i n s e r t i o n  
On f o r  6 sec beginning 5 min 26 s e c  a f t e r  i n s e r t i o n  
FUNCTION : 
Provide thermal  p r o t e c t i o n  f o r  t h e  RMS arm e l e c t r o n i c s .  
USAGE : 
TABLE A - X V I I 1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  HO/ POWER ACTIVITY 
EQUIPKENT DESCRIPT-ION (WATTS) EFF BLOCKS FUNCTION & USAGE 
Thermos ta t i ca l ly  c o n t r o l l e d ,  duty  c y c l e  is a func t ion  
o f  a t t i t u d e  and b e t a  angle .  Both are enabled when- 
ever  t h e  PLB door is open. 
Note: The expected worst  c a s e  thermal  environment 
w i l :  r e s u l t  i n  a duty c y c l e  of  approximately 
50% on both hea te r s .  
ANALYSIS USAGE: 
51510100 
LRMS SHDR PED HTR-1 
51510200 
LRMS SHDR YW LD HT-1 
51510300 
LRMS SHDR PH TO HT-1 
51510400 
LRMS SHDii EL TR HT-1 
36 7637 600 s e r i e s  
27 7637 600 s e r i e s  
19 7637 600 s e r i e s  
56 7637 600 series 
STS-2 - See appendix B 
OPS - See appendix B 
STS-2 - See appendix B 
OPS - See appendix B 
STS-2 - See  appendix B 
OPS - See appendix B 
STS-2 - See  appendix B 
OiS - See appendix B 

TABLE A-XVII1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
SYS Ill 
Provide thermal  p r o t e c t i o n  f o r  t h e  RMS arm 
e l e c t r o n i c s .  
USAGE : 
Thermos ta t i ca l ly  c o n t r o l l e d ,  du ty  c y c l e  is a func t ion  
o f  a t t i t u d e  and b e t a  angle .  Both are enabled when- 
ever  t h e  PLB door is open. 
Note: The expected worst  c a s e  thermal  environment 
w i l l  r e s u l t  i n  a du ty  c y c l e  of approximately 
50% on bo th  h e a t e r s .  
7- 
2 ANALYSIS USAGE : 
W 
W 5151 1100 
!-' LRMS WR ROLL EX HT-1 38 7637 600 series STS-1 - N/A 
STS-2 - See appendix B 
OPS - See  appendix B 
51511200 
LRMS WR ROLL EL HT-1 20 7637 600 series 
51511300 
LRMS END EFF #1 HT-1 48 7637 600 series 
STS-1 - N / A  
STS-2 - See  appendix B 
OPS - See appendix B 
STS-1 - N/A 
STS-2 - See  appendix B 
OPS - See appendix B 
< 
TABLE A-XVII1 . -  DOCKING AND CARGO HANDLING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUkJCTION & USAGE 
- *- - 
51511400 
LRMS END EFF li2 HT-1 28 7637 600 series STS-1 - !/A 
STS-2 - See appendix B 
OPS - See appendix B 
51610 
LH VANIP HEATERS 
SYS ii2 
FUNCTION : 
Provide redundant thermal  p r o t e c t i o n  f o r  t h e  RMS 
arm e l e c t r o n i c s .  
USAGE : 
Thermos ta t i ca l ly  c o n t r o l l e d ,  duty  c y c l e  is a func- 
t i o n  o f  a t t i t u d e  and b e t a  angle .  Both are enabled 
whenever t h e  PLB door is open. 
Note: The expected worst  c a s e  thermal  environment 
w i l l  r e s u l t  i n  a duty c y c l e  of approximatefg 
50% on both h e a t e r s .  
ANALYSIS USAGE: 
51610100 
LRMS SHDR PED HTR-2 36 7637 600 s e r i e s  STS-1 - N / A  
STS-2 - See  appendix B 
OPS - See appendix B 
5.1 6 10200 
LRMS SHDR YW LD HT-2 27 7637 600 e e r i e s  STS-1 - N/A 
STS-2 - See appendix B 
OPS - See appendix B 





(WATTS) EFF BLOCKS FUNCTION & USAGE 
51610900 
LRMS WR YW TOR HTR-2 
51611 
LH MANIP HEAIER." 
SYS #2 
51611100 
LRMS WR ROLL EX BT-2 
5161 1200 
LRMS WR ROLL EL HT-2 
STS-2 - See appandix B 
OPS - See appendix B 
14 7637 600 s e r i e s  STS-t - N / A  
STS-2 - See appendix B 
OPS - See appendix B 
FUNCTION : 
Provides redundant thermal pro tec t ion  f o r  t h e  RMS 
arm e lec t ronics .  
USAGE : 
' Ihermostatically cont ro l led ,  duty cyc le  is a func- 
t i on  of a t t i t u d e  and beta angle. Both are enabled 
whenever the PLB door is open. 
Note: The expected worst case thermal environment 
w i l l  r e s u l t  i n  a duty cycle of approximately 
50% on both hea ters .  
ANALYSIS USAGE: 
38 7637 600 s e r i e s  STS-1 - N/A 
20 7637 600 s e r i e s  
STS-2 - See appendix B 
OPS - See appendix B 
'X9LE A-XVII1. -  DOCKING AND CARGO HANDLING SUBSYSTEM - Concluded 
-- --- - 
I D  NO/ POWER ACTIVITY 
EQUIPMEIiT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
STS-2 - See appendix B 
OPS - See appendix B 
51611300 
LRMS END EFF U1 HT-2 48 7637 600 series STS-1 - N/A 
STS-2 - See appendix 6 
51611400 
LRt4.S END EFF t 2  HT-2 28 7637 600 series 
OPS - See appendix B 
STS-1 - N/A 
STS-2 - See appendix B 
OPS - See appendix B 

TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
ID NO/ POWER ACTI'JITY 
ZQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
52010 
RUDDER ACT IS0 VLVS 
520 10 100 
RUDDER ACT IS0 VLV 1 
? 52010200 g RUDDER ACT IS0 VLV 2 
P 520 10300 
RUDDER ACT ISO VLV 3 
520 10400 
RUDDER ACT IS0 VLV 4 
52020 
LO ELVON ACT IS0 V'S 
520201nr) 
M ELVON ACT IS0 V 1 
15 7677 None 
15 7677 None 
15 7677 None 
15 7677 None 
15 7677 None 
FUNCTION : 
Bypass the  ind iv idua l  secondary ac tua tor  por t s  if 
channel f a i l u r e  occurs.  
USAGE : 
Not used unless  a channel f a i l u r e  occurs,  then on 
continuously. 
ANALYSIS USAGE: 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
FUNCTION : 
Same a s  520 10 . 
USAGE: 
Same as 520 10 . 
ANALYSIS USAGE: 
Hot used (contingency equipment 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION h USAGE 
52020200 
LO ELVON ACT IS0 V 2 15 7677 None 
52020300 
LO ELVON ACT IS0 V 3 15 7677 None 
52020400 
LO ELVON ACT ISO V 4 15 7677 None 
Not used (contingency equipment) 
Not used (contingency equipment) 
Not used (contingency equipment) 
52030 
LI ELVON ACT ISO VIS FUNCTION : 
Bypass the individual  secondary acLuator por t s  i f  
channel f a i l u r e  occurs. 
52030100 
L I  ELVON ACT ISO V 1 
52030200 
WC ELVON ACT ISO V 2 
52030300 
LZ: ELVON ACT IS0 V 3 
52030400 
LI ELVON ACT ISO V 4 
52040 
RI ELVON ACT ISO VIS 
15 7677 None 
15 7677 None 
15 7677 None 
15 7677 None 
Not used unless  a channel f a i l u r e  occurs, then on 
continuously. 
ANALYSIS USAGE: 
Not used (contingency equ ipme~ t )  
Not used (contingency equipment) 
Not used (contingency equipment 1 
Not used (contingency equipment) 
FUNCTION : 




TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
52070200 
SPD BRKE ACT ISC V 2 
52070300 
SPD BRKE ACT IS0 V 3 
52070400 
SPD BRKE ACT IS0 V 4 
52 100 
STAR TRCKR DR MTRS 
52100100 
STTRKR DR MTR 1 (-Yj 
15 7677 None Not used (contingency equipment) 
15 7677 None Not used (contingency equipment) 
15 7677 None Not used (contingency equipment) 
FUNCTION : 
Drive the two Startracker Doors open and closed. 
The tl and #2 motors are redundant, but both &re 
used together. 
USAGE : 
All on for 1 min, to open the door, just following 
OMS-2. All on for 1 mir., to close the door, just 
prior to deorbit. The doors can be operated by a 
single motor in 2 min. 
ANALYSIS USAGE: 
33 7677 401,433 STS-1 - On for 1 min, 30 min after OMS-2 and for 
1 rnin, 1.5 hrs prior to both the rehearsal deorbit 
and deorbit. 
STS-2 - O n  for 1 min, 30 min after OMS-2 and for 
1 min , 1.5 hrs prior to deorbit. 
OPS - On for 1 min, 30 min after OMS-? and for 1 
min, 30 min prior to deorbit. 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ 
EQUIPMENT DESCRIPTION 
STTRKR DR MTR 2 (-Y) 
52100300 
STTRKR DR MTR 1 (-Z) 
52100400 
STTRKR DR MTR 2 (-Z) 
52160 
PLB LH DOOR DRV MTRS 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION k USAGE 
Same a s  52100100 
33 7677 401,433 Same a s  52100100 
33 7677 401,433 Same a s  52100 100 
FUNCTION: 
Drive the  l e f t  hand PLB Door open and closed. The 
two mcitors a r e  redundant, but both a r e  used together .  
USAGE : 
Nominal - Both on f o r  63 s e c  following l e f t  hand 
door l a t c h  r e l ea se  when opening. Both on f o r  6 3  
s e c  to i n i t i a t e  t he  door c lo s ing  sequence. ?he PLB 
Doors a r e  normally opened j u s t  a f t e r  OMS-2 and closed 
j u s t  p r i o r  t o  deorb i t .  The doors can be operated 
by a s i n g l e  motor i n  126 s ec .  
STS-1 - 'he PLB Doors are operated i n  accordance 
w i t h  FID1s 151-01, 151-02, and 151-03 a f t e r  OMS-2. 
I n  add i t i on ,  they a r e  closed and re-opened during 
t he  deorb i t  r ehea r sa l  and closed a t  deo rb i t  per  t h e  
nominal usage. 
STS-2 - Some minor va r i a t i ons  from t h e  PLB door 
checkout sequence f o r  STS-1 is expected f o r  STS-2. 
However, f o r  ana ly s i s  purposes, the  same FTO sequences 
l i s t e d  f o r  STS--1 w i l l  be used f o r  DTO 251, Payload 
Bay Door Performance, on STS-2. 
Notes: (1) 'Ihe normal opening sequence is: 
1 ) Unlatch middle cen t e r l i ne  l a t c h e s ,  
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) WF BLOCKS FUNCTION & USAGE 
2)  Unlatch fwd and a f t  c e n t e r l i n e  
l a t c h e s ,  3) Unlatch r i g h t  bulkhead 
l a t c h e s ,  4) Open r i g h t  door,  5 )  Unlatch 
lef t  bulkhead l a t c h e s ,  6 )  Open l e f t  
door.  Ihe normal c l o s i n g  sequence is 
t h e  reverse  of t h e  above. 
f 2)  'he FTO 151-01 sequence is: 1 )  Unlatch 
and then r e l a t c h  c e n t e r l i n e  l a t c h e s  5-8, 
2)  Unlatch and then r e l a t c h  c e n t e r l i n e  
l a t c h e s  9-12, 3 )  Unlatch and then r e l a t c h  
c e n t e r l i n e  l a t c h e s  1-4, 4 )  Unlatch and 
then r e l a t c h  c e n t e r l i n e  13-16, 5) Unlatch 
and then r e l a t c h  r i g h t  forward bulkhead 
l a t c h e s ,  6 )  Unlatch and then r e l a t c h  
r i g h t  a f t  bulkhead l a t c h e s ,  7 )  Unlatch 
and then r e l a t c h  l e f t  forward bulkhead 
l a t c h e s ,  8) Unlatch and the9 r e l a t c h  
l e f t  a f t  bulkhead l a t c h e s .  
(3) 'he FTO 151-02 sequence is: 1) Unlatch 
c a n t e r l i n e  l a t c h e s  5-8 and 9-12, 2 )  
Unlatch c e n t e r l i n e  l a t c h e s  1-4 and 13.+16, 
3)  Unlatch r i g h t  forward and a f t  bulkhead 
l a t c h e s ,  4) Open r i g h t  door,  5 )  CGAS 
s i g h t i n g  and photograph of l e f t  door ,  6 )  
Close r i g h t  door,  7 )  Latch r i g h t  forward 
and a f t  bulkhead l a t c h e s ,  8) Latch 
c e n t e r l i n e  l a t c h e s  1-4 and 13-16, 9)  
Latch c e n t e r l i n e  l a t c h e s  5-8 and 9-12, 
10) Unlatch and open both doors per t h e  
normal opening sequence, 11) Close l e f t  
door ,  121 Latch l e f t  forward and a f t  
bulkhead l a t c h e s ,  73) COAS s i g h t i n g  and 
photograph of l e f t  door ,  14)  Unlatch 
l e f t  forward and a f t  bulkhead l a t c h e s ,  
15) Open l e f t  door. 
TABLE A-XIX .- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
4 ' h e  FTO 151-03 sequence is : 1 ) Unlatch 
port  and st.arboard r ad i a to r  panel la tches  
simultaneously , 2)  Deploy por t  and 
starboard r ad i a to r s  simultaneously. 
ANALYSIS USAGE: 
52160100 
PLB LH DOOR DRV MTR1 400 7677 003,435 STS-1 - On fo r  63 sec  during F'IU 151-02; on f o r  63 
4 37 sec beginning 2 min 44 sec  a f t e r  PLB Doors c lose  
i n i t i a t i o n  pr ior  t o  deorbi t  rehearsa l ;  on f o r  63 
sec  beginning 3 min 33 sec  a f t e r  PLB Doors open 
i n i t i a t i o n  a f t e r  deorb i t  rehearsa l ;  on f o r  63 sec  
beginning 2 min 44 sec  a f t e r  PLB Doors close 
i n i t i a t i o n  a t  deorbi t .  
STS-.? - On f o r  63 see  during FTO 1512-02; on f o r  
63  s e c  beginning 2 min 44 sec  a f t e r  PLB Eoors close 
i n i t i a t i o n  a c  deorbi t .  
OPS - On f o r  63 sec  beginning 3 min 33 sec  a f t e r  PLB 
Doors open i n i t i a t i o n ;  on f o r  63 sec beginning 2 min 
44 sec  a f t e r  Doors close i n i t i a t ' cn .  
521 60200 
PLB LH DOOR DRV MTR2 400 7677 003,435,437, Same a s  521 60 100 
521 70 
PLB RH DOOR DRV MTRS FUNCTION : 
Drive the  r i g h t  hand PLB Door open and closed. The 
two motors a r e  redundant but both a r e  used together .  
USAGE : 
Nominal - Both on for  63 s e c  following r igh t  hand 
door l a t c h  r e l ea se  when opening. Both on fo r  63  
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
s e c  fo l lowing  l e f t  hand door l a t c h  when c l o s i n g .  
The PLB Doors are normally opened j u 3 t  a r t e r  OMS-2 
and c l o s e d  j u s t  p r i o r  t o  d e o r b i t .  The doors  can 
be opera ted  by a s i n g l e  motor i n  126 s e c .  
STS-1 - ' he  PLB Doors are opera ted  i n  accordance 
w i t h  FTO's 151-01, 151-02, and 151-03 a f t e r  OMS-2. 
I n  a d d i t i o n ,  they a r e  cfosed and reopened dur ing  
t h e  d e o r b i t  r e h e a r s a l  and c losed  at  d e o r b i t  pe r  t h e  
nominal usage.  
STS-2 - Some minor v a r i a t i o n s  from t h e  PLB door checkoa  
sequence f o r  STS-1 is  expected f o r  STS-2. However, 
f o r  a n a l y s i s  purposes ,  t h e  same FTD sequences l i s t e d  
f o r  S'IS-1 w i l l  be  used f o r  D'DJ 251, payload bay door 
performance, on STS-2. 
Note: See 52160 f o r  a d d i t i o n a l  sequencirlg informat ion.  
ANALYSIS USAGE : 
52170100 
PLB RH DOOR DRV MTRl 400 7677 003,435,437 STS-1 - On f o r  63 s e c  d u r i n g  FTO 151-02, on f o r  63  
s e c  beginning 4 min 37 s e c  a f t e r  PLB Doors c l o s e  
i n i t i a t i o n  p r i o r  t o  d e o r b i t  r e h e a r s a l ;  on f o r  63  
s e c  beginning 1 min ! i 9 s e c  a f t e r  PLB Doors open 
i n i t i a t i o n  a f t e r  d e o r b i t  r e h e a r s a l ;  on f o r  6 3  sec 
beginning 4 min 37 s e c  a f t e r  PLB Doors c l o s e  i n i t i a -  
t i i n  a t  deor b i t .  
STS-2 - On f o r  63  s e c  dur ing  FTO 151-02, on f o r  63  
s e c  beginning 4 min 37 s e c  a f t e r  PE 3 Doors obose 
i n i t i a t i o n  at  d e o r b i t .  
OPS -. On f o r  63  s e c  beginning 1 min 40 s e c  a f t e r  
PLB Doors open i n i t i a t i o n ;  on f o r  63 s e c  beginning 
4 min 37 s e c  a f t e r  PLB Doors c l o s e  i n i t i a t i o n  a t  
d e o r b i t .  
TABLE A-X1X.- MECHANICAL AND LAKDINC SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
52170200 
PLB RH DOOR DRV MTR2 400 7677 003,435,437 Same as 52170100 
52180 
A I R  DATA PROBE FUNCTION : 
ACTUATORS - LH 
Deploy t h e  le?t A i r  Data Pro ta  dur ing  descent .  The two 




AIRDATA PRB ACT LH1 
5.2,22'?00 
AIRDATA PRB ACT LH2 
52200 
A I R  DATA PROBE 
ACTUATORS-RH 
Both on f o r  15 s e c  ~ e g i n n i n g  a t  approx 100 k f t  dur ing 
descent .  Eanual ly  i n i t i a t e d  by t h e  crew. Deployment 
o f  the  probe can be accomplished by a s i n g l e  a c t u a t o r  
i n  30 zec.  
ANALYSIS USAGE: 
On f o r  15 s e c  a t  approx 100 k f t  dur ing  descent  
On f o r  15 sec a t  approx 100 kft, dur ing  descent  
Note: Exact on time is 7 min 3 sec p r i o r  t o  TD. 
FUNCTION: 
Deploy t h e  r i g h t  A i r  Data Probe dur ing  descen t .  
The two. a c t u a t o r s  are redundant,  but  both a r e  used 
toge ther .  
USAGE : 
Both cn f o r  1 5  s e c  beginning at  approx 100 k f t  dur ing 
descen t .  Manually i n i t i a t e d  by t h e  crew. Deployment 
of t h e  probe can be accomplished by a s i n g l e  a c t u a t o r  
, 
t: . . -" 
E e 
< 
e TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
-- . 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT DESCRIPTION (WATTS) JZFF BLOCKS FUNCTION & USAGE 
i n  30 sec .  
I ANALYSIS USAGE: 522001 00 




AIRDATA PRB ACT R E  33 7677 509 r, On f o r  15 sec  a t  approx 10G k f t  during descent.  
[ Note: &act  on time is 7 min 3 s e c  pr ior  t o  TD. 
52260 
NOSE WHEEL STEER UNT FUNCTION: 
t- Enables s t ee r ing  v i a  t he  nosewheel below approx 115 g knots during ro l lou t .  Above 115 k ~ o t s  rudder s t ee r ing  is normally used s ince  nosewheel st...ering is ineffec-  
F' 
&-' t i v e .  The p i l o t  has the  capabi l i ty  t o  overr ide the  t lockout and u t i l i z e  nosewheel s t ee r ing  above 115 knots a f t e r  the nosewheel touches down. 
i -  
, 
L USAGE : 
I 
On from approx 115 knots during ro l lou t  u n t i l  a f t e r  
s t op ro l l .  
I 
i ANALYSIS USAGE: 
r ' .  
4 On f'rom TD u n t i l  s t o p r o l l  plus 6 min 30 sec. 
FUN' ',ON : 
Enable braking a f t e r  nosecrheel touchdown and rmtral 
hydraul ic  pressure t o  prevent skidding (with the 
an t i sk id  switch on). 
, * 
\ 
.-a- A - -_,_ p. b- 
52260000 
NOSE WHEEL STEER UNT 39 7677 509 
52270 
BRAKE/SKID PWR UNITS 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
52270100 
BRK/SKID CNTL BOX A 19 
52270200 
BRK/SKID CNTL BOX B 
52280 
VENT DOORS FFD 
Both on from launch through OMS-2 and from pre-deorbit 
checkout u n t i l  deactivated by the  crew a f t e r  s t op ro l l .  
Active f o r  approx 20 - 30 sec  (approximately half  
of the one min ro l lou t ) .  
ANALYSIS USAGE: 
7677 051,103,109, STS-1 - On from pwr x f r  i n t  t o  OMS-2 plus 2 h r s  45 min 
401,433 from 6.0 h r s  p r io r  t o  u n t i l  30 min a f t e r  rehearsa l  
deorb i t ,  and from 6.0 hrs  p r i o r  t o  deorb i t  u n t i l  
EOM . 
STS-2 - On from pwr x f r  i n t  t o  OMS-2 plus 2 hrs 45 
min, and from 6 -0 h r s  p r io r  t o  deorb i t  u n t i l  EOM. 
OPS - On f r m  pwr xfr i n t  t o  OMS-2 plus 30 min and 
from 3.0 h r s  p r io r  t o  deorb i t  u n t i l  EOM. 
7677 051,103,109, Same as 52270100 
401,433 
FUNCTION : 
Operate the vents i n  the  forward RCS and forward 
fuselage plenum compartments. The two motors i n  
each s e t  a r e  redundant, but both alle used together.  
USAGE : 
A l l  on f o r  5 s e c  f o r  each vent actuat ion.  Open 15 
sec  p r io r  t o  L/O, c lose  j u s t  p r io r  t o  deorb i t ,  open 
a t  2400 f p s  during descent,  and move t o  the purge 
posi t ion a t  TD. The vents can be actuated by a s ing l e  
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
motor in  10 sec.  The opening and c los ing  tiam a r e  
staggered i n  groups t o  prevent unnecessary load sp ikes  
on t h e i r  respec t ive  buses. 
ANALYSIS USAGE: 
522801 00 
VNT DR L 1/2 OP MT-1 4 5 7677 051,201,509 STS-1 - On f o r  5 s ec ,  beginning a t  the  following 
times: L/O minus 15 sec ,  10 min a f t e r  rehearsa l  
deorb i t  TIG, and 5 min 5 sec p r i o r  t o  TD. 
STS-2 - On fo r  5 sec ,  beginning at t h e  following 
times: L/O minus 15 sec ,  and 5 min 5 sec  p r i o r  
t o  TD. 
OPS - On f o r  5 s ec ,  beginning a t  t he  following times: 
L/O minus 15 sec ,  and 5 min 5 sec  p r i o r  t o  TD. 
522801 10 
VNT DR L 1/2 CL MT-1 33 7677 433,509 STS-1 - On fo r  5 sec  beginning a t  t he  following times: 
6 h r s  p r i o r  t o  t h e  rehearsa l  deo rb i t ,  6 h r s  p r i o r  t o  
deo rb i t ,  and touchdown. 
STS-2 - On f o r  5 sec  beginning a t  the  following times: 
h hr s  p r i o r  t o  deorb i t ,  and touchdown. 
OPS - On f o r  5 sec  beginning a t  t he  following times: 
30 min p r io r  t o  deorb i t ,  and touchdown. 
52280200 
VNT DR L 112 OP MT-2 44 7677 05 1 ,201 ,509 Same as 52280100 
52280210 
VNT DR L 1/2 CL MT-2 24 7677 433,509 Sane as 52280110 
5228G300 
VNT DR R 1/2 OP MT-1 45 7677 051,201,509 Same as 52280100 
TABLE A-XIX.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
52280310 
VNT DR R 1/2 MT-1 33 7677 433,509 Same a s  52280110 
52280400 
VN!l DR R 1/2 OP MT-2 44 7677 051,201,509 Same as 52280100 
5228041 0 
VNT DR R 1/2 CL W-2 24 7677 433,509 Same a s  52280110 
52290 
VENT DOORS MID 3 
52290100 
VNT DR L 3 OPEN MT-1 9 3 7677 051 ,201,509 
FUNCTION : 
Operate t he  813 vents  i n  t he  PLB and lower mid-fuselage 
compartment. The two motors i n  each s e t  a r e  redundam, 
bu t  both a r e  used together .  
USAGE : 
A l l  on f o r  5 sec  f o r  each vent  ac tua t ion .  Open 30 
s ec  p r i o r  t o  L/O, c lo se  j u s t  p r i o r  t o  deo rb i t ,  open 
a t  2400 f p s  during descent ,  and c lo se  a t  TD. The 
vents  can be ac tua ted  by a s i n g l e  mator i n  10 sec.  
The opening and c los ing  times a r e  staggeped i n  groups 
t o  prevent unnecessary load sp ikes  on t h e i r  
r e spec t i ve  buses. 
ANALYSIS USAGE: 
STS-1 - On f o r  5 sec ,  beginning a t  t he  following 
times: 30 s ec  p r i o r  t o  L/O, 10 min 5 s e c  a f t e r  
r ehea r sa l  deo rb i t  TIG, 5 min 6.5 s ec  p r i o r  t o  TD. 
STS-2 - On f o r  5 sec ,  beginning a t  t he  following 
times: 30 s ec  p r i o r  t o  L/O, and 5 min 6.5 s ec  
p r i o r  t o  TD. 
OPS - On f o r  5 s ec ,  beginning a t  t he  following times: 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
L T  
30 sec  p r io r  t o  L/O, 5 min 6.5 sec  p r io r  t o  TD. 
52290110 
VNT DR L 3 CLOS MT-1 45 7677 433,503 STS-1 - On fo r  5 sec  beginning a t  the  following times: 
6 h r s  5 sec p r i o r  t o  t he  rehearsa l  deorb i t ,  6 h r s  
5 sec p r i o r  t o  deorb i t ,  and touchdown. 
STS-2 - On f o r  5 s ec  beginning a t  t he  following times: 
6 h r s  5 sec  p r io r  t o  deorb i t ,  and touchdown. 
OPS - On f o r  5 sec beginning a t  t he  following times: 
30 min 5 sec  p r i o r  t o  deorb i t ,  and touchdown. 
52290200 
? VNT DR L 3 OPEN MT-2 102 7677 051,201,509 Same a s  52290100 
k 6 52290210 
P 
VI 
VNT DR L 3 CLOS MT-2 51 7677 433,509 Same as 522901 10 
i; 52290300 
k VNT DR R 3 OPEN MT-1 93 7677 051,201,509 Same a s  52290100 
I 
i. 52290310 VNT DR R 3 CLOS MT-1 45 7677 433,509 Same a s  52290110 
52290400 
VNT DR R 3 OPEN MT-2 102 7677 051 ,201,509 Same a s  52290100 
522904 10 
VNT DR R 3 CLOS MT-2 51 7677 433,509 Sarne a s  52290110 
52300 
VENT WORS MID 5 FUNCTION: 
Operate t he  #5 vents  i n  t h e  PLB and lower mid-fuselage 
compartment. The two motors i n  each s e t  a r e  redundant, 
but both a r e  used together .  
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
USAGE : 
A l l  on f o r  5 s ec  f o r  each vent  ac tua t ion .  Open 20 s ec  
p r i o r  t o  L/O, c l o s e  j u s t  p r i o r  t o  deorb i f ,  open a t  2400 
f p s  during descent ,  and c lo se  a t  TD. The vents  can be 
ac tua ted  by a s i n g l e  motor i n  19 sec.  The opening 
and c lo s ing  times a r e  s taggered i n  groups t o  prevent 
unnecessary load sp ikes  on t h e i r  respec t ive  buses. 
ANALYSIS USAGE : 
523001 00 
VNT DR L 5 OPEN MI'-1 93 7677 051,201,509 STS-1 - On f o r  5 s ec ,  beginning a t  t he  fol lowing 
times: 20 s ec  p r i o r  t o  L/O, 10 min 10 s e c  a f t e r  
r ehea r sa l  deo rb i t  TIG, 5 min 5.5 s ec  p r i o r  t o  TD. 
STS-2 - On f o r  5 sec  beginning a t  the  following times: 
20 s ec  p r i o r  t o  L/O, and 5 min 5.5 s ec  p r i o r  t o  TD. 
523001 10 
VNT DR L 5 CLOS Kl?-1 45 7677 433,509 
OPS - On f o r  5 s ec ,  beginning a t  t he  following times: 
20 s ec  p r i o r  t o  L/O, 5 min 5.5 sec  p r i o r  t o  TD. 
STS-1 - On f o r  5 sec  beginning a t  t he  following times: 
6 h r s  10 s e c  p r i o r  t o  r ehea r sa l  deorb i t ;  6 h r s  
10 s ec  p r i o r  t o  deo rb i t ;  and touchdown. 
STS-2 - On f o r  5 s ec  beginning a t  t he  following times: 
6 h r s  10 s ec  p r i o r  t o  deorb i t ;  and touchdown. 
OPS - On f o r  5 s e c  beginning a t  t he  following times: 
30 min 10 s ec  p r i o r  t o  deorb i t ;  and touchdown. 
52300200 
VNT DR L 5 OPEN MT-2 102 7677 051,201,509 Same a s  52300100 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
VNT DR L 5 CLOS MT-2 5 1 7677 433,509 Same a s  523001 10 
52300300 
VNT DR R 5 OPEN MT-1 9 3 7677 05 1 ,201,509 Same a s  52300100 
52300310 
VNT DR R 5 CLOS MT-1 45 7677 433,509 Same a s  523001 10 
52300400 
VNT DR R 5 OPEN MT-2 102 7677 05 1,201 ,509 Same a s  52300100 
523004 10 




VENT DOORS MID 4/7 FUNCTION: 
Oper*ate t he  t 4  vents  i n  t h e  PLB and lower mid-fuselage 
compartment and t he  vents  i n  t he  wing compartments. 
The two motors i n  each s e t  a r e  redundant, but  both 
a r e  used together .  
USAGE : 
A l l  on f o r  5 s ec  f o r  each vent actuat ion.  Open 35 
sec  p r i o r  t o  L/O, c lo se  j u s t  p r i o r  t o  deo rb i t ,  open 
a t  2400 fp s  during descent ,  and c lo se  a t  TD. The 
vents  can be actuated by a s i n g l e  motor i n  10 sec.  
The opening and c l o s i ~ s  times a r e  staggered i n  groups 
t o  prevent unnecessary load sp ikes  on t h e i r  
r e spec t i ve  buses. 
ANALYSIS USAGE: 
VNT DR L 4/7 OP MT-1 100 7677 051,201,509 STS-1 - On f o r  5 s ec ,  beginning a t  t he  following 
times: 35 sec  p r io r  t o  L/O, 10 min 15 s e c  a f t e r  
r ehea r sa l  deo rb i t  TIC, 5 min 7 sec p r i o r  t o  TD. 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
52310300 
VNT DR R 4/7 OP MT-1 
5231 0400 
VNT DR R 447 OP MT-2 
52310410 
VNT DR R 4/7 CL KT-2 
STS-2 - On for 5 sec beginning a t  the following times: 
35 sec prior t o  L/O, and 5 min 7 sec pr ior  t o  TD. 
OPS - On for :, sec, beginning a t  the following times: 
35 sec prior t o  L/O, 5 min 7 sec prior t o  TD. 
STS-1 - On f o r  5 sec beginning at  the following times: 
6 hrs  15 sec prior t o  rehearsal deorbit,  6 hrs  
15 sec pr ior  t o  deorbit,  and touchdown. 
STS-2 - On for 5 sec beginning a t  the following times: 
6 h r s  15 sec pr ior  t o  deorbit,  and touchdown. 
. . 
OPS - On for  5 sec beginning a t  the following times: 
30 min 15 sec pr ior  t o  deorbit ,  and touchdown. 
95 7677 051,201,509 Same a s  52310100 
68 7677 433,509 Same a s  52310110 
114 7677 05 1,201,509 Same as 52310100 
44 7677 433,509 Same a s  52310110 
108 7677 051 ,201,509 Same a s  52310100 
45 7677 433,509 Same a s  52310110 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
VENT DOORS MID 6 FUNCTION: 
523201 00 
VNT DR L 6 OPEN M'-1 90 7677 051,201,509 
52320 1 10 
VNT DR L 6 CLOS MT-1 42 7677 433,509 
Operate t he  116 vents  i n  t he  PLB and lower mid-fuselage 
compartment. The two motors i n  each s e t  a r e  redundant, 
but  both a r e  used together .  
USAGE : 
A l l  on f o r  5 sec  f o r  each vent ac tua t ion .  Open 
25 sec  p r i o r  t o  L/O, c lose  j u s t  p r i o r  t o  deo rb i t ,  
open a t  2400 fps  during descent,  and move e i t h e r  
t o  closed o r  purge pos i t ion  a t  TD. The vents  can 
be actuated by a s ing l e  motor i n  10 sec. The opening 
and c los ing  times a r e  staggered i n  groups t o  preveaz 
unnecsssary load sp ikes  on t h e i r  respec t ive  buses. 
ANALYSIS USAGE: 
STS-1 - On f o r  5 sec ,  beginning a t  t he  following 
times: 25 sec  p r i o r  t o  L/O, 10 min 20 sec  a f t e r  
r ehea r sa l  deorb i t  T I C ,  5 min 6 sec p r i o r  t o  TD. 
STS-2 - On f o r  5 sec  beginning a t  t he  fo l lov ing  times: 
25 sec  p r io r  t o  L/O and 5 min 6 sec  p r i o r  t o  TD. 
OPS - On f o r  5 sec ,  beginning at the  following times: 
25 sec  p r io r  t o  L/O, 5 min 6 sec  p r i o r  t o  TD. 
STS-1 - On f o r  5 sec  beginning a t  t h e  following 
times: 6 hrs 20 sec p r i o r  t o  rehearsa l  deo rb i t ,  
5 h r s  20 sec  p r io r  t o  deorb i t ,  and touchdown. 
STS-2 - On f o r  5 sec beginning a t  t he  following times: 
6 h r s  20 sec  p r i o r  t o  deorb i t ,  and touchdown. 
OPS - On f o r  5 sec  beginning a t  t h e  following times: 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- - 
30 min 20 sec prior t o  deorbit ,  and touchdown. ------ =-. ,-. 
\ 
52320200 
VNT DR L 6 OPEN MT-2 92 7677 051,201,509 Same a s  52320100 
5232021 0 
VNT DR L 6 CLOS MT-2 46 7677 433,509 Same as 52320110 
52320300 
VNT DR R 6 OPEN MT-1 90 7677 051,201,509 Same a s  52320100 
52320310 
VNT DR R 6 CLOS MT-1 42 7677 433,509 Same a s  523201 10 




VNT DR R 6 CLOS MT-2 46 7677 433,509 Same a s  52320160 
52330 
VENT DOORS AFT FUNCTION: 
Operate the vents i n  t h e  OMS pods and af t  fuselage 
compartments. The two motors i n  each s e t  a r e  redun- 
dant, but both a r e  used together. 
USAGE : 
A l l  on fo r  5 sec f o r  each vent actuation. Open 10 
sec pr ior  t o  L/O; closed jus t  pr ior  t o  deor3it; open 
a t  VREL = 2400 fps  during descent; purge position 
a t  TD. The vents can be actuated by a s ingle  motor 
i n  10 sec. The opening and c lss ing times a r e  
staggered i n  groups t o  prevent unnecessary load 
spikes on t h e i r  respective buses. 
I r J  NO/ 
ECVJIPMENT DESCRIPTION 
52330100 
VNT DR L 8/9 OP MT-1 
52330 1 10 
VNT DR L 8/9 CL MT-1 
52330200 
VNT DR L 8/9 OP MT-2 
5233021 0 
VNT DR L 8/9 CL MT-2 
52330300 
VNT DR R 8/9 OP MT-1 
52330310 
VNT DR R 8/9 CL MT-1 
52330400 
VNT DR R 8/9 OP MT-2 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
POWER ACTIVITY' 
(WATTS) @F BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE: 
105 7677 051,201,509, S'IS-1 - On f o r  5 see ,  beginning a t  the following 
tinies: L/O minus 10 sec ,  10 min 25 sec  a f t e r  
rehearsa l  deorb i t  TIG, 5 min 4.5 s e c  p r io r  t o  TD. 
STS-2 - On f o r  5 sec  beginning a t  the  following times: 
L/O minus 1C sec ,  5 min 4.5 sec  p r io r  t o  TD. 
OPS - On f o r  5 sec  beginning a t  t he  fallowing times: 
L/O minus 10 sec ,  5 min 4.5 sec  p r io r  t o  TD. 
62 7677 433,509 S'IS-1 - On f o r  5 sec  beginning a t  the following times: 
6 hrs  25 sec  p r i o r  t o  rehearsa l  deosbi t ,  6 h r s  
25 sec  p r io r  t o  deorb i t ,  and touchdown. 
STS-2 - O n  f o r  5 3ec begii~~ning a t  t be  following times: 
6 hrs  25 sec  p r io r  t o  deorb i t ,  and tauchdown. 
OPS - On f o r  5 sec  beginc~lng at  t he  following times: 
30 min 25 sec  p r io r  t o  Ceorbit,  and touchdown. 
60 7677 433,509 Same a s  523301 10 
107 7677 05 1,20^i-, 509 Same a s  52330100 
54 7677 433,509 Same a s  52330110 
114 7677 051,201,509 Same a s  52330100 
TABLE A-XIX . - MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS XNCTION & USAGE 
523304 10 
VNT DR R 8 /9  CL MT-2 56 7677 '433,509 Same a s  52330110 
52 360 
PBD BLKHD LCH MTRS FUNCTION : 
Drive  t h e  PLB Door Bulkhead La tches  open t o  a l l o w  
door opening o n - o r b i t ;  d r i v e  t h e  1 3 t c h e s  c l o s e d  p r i o r  
t o  d e o r b i t  t o  m a i n t a i n  s t r u c t u r a l  i n t e g r i t y  d u r i n g  
e n t r y .  The two motors  i n  each set are reducdan t ,  b u t  
bo th  a r e  used t o g e t h e r .  
USAGE : 
Nominal - On f o r  30 sec t o  l a t c h  o r  u n l a t c h  t h e  PLB 
Doors. The r i g h t  forward  and r i g h t  a f t  o p e r a t e  
t o g e t h e r  a f t e r  c e n t e r l i n e  l a t c h  r e l e a s e  and p r i o r  
t o  r i g h t  door opening.  The l e f t  forward znd l e f t  = f t  
o p e r a t e  t o g e t h e r  a f t e r  r i g h t  door opening and prio!. 50 
l e f t  door opening.  
The c l o s i n g  sequence  is t h e  r e v e r s e  o f  t h e  above. 
Normally opened j u s t  a f t e r  OMS-2 and c l o s e d  j u s t  
p r i o r  t o  d e o r b i t .  The l a t c h e s  can be o p e r a t e d  by a 
s i n g l e  motor i n  60 sec. 
STS-1 - The PLB Doors are ope ra t ed  i n  accordance  wi th  
FTO1s 151-01, 151-02, and 151-03 a f t e r  OMS-2. I n  
a d d i t i o n ,  they  a r e  c l o s e d  arid re-opened d u r i n g  t h e  
d e o r b i t  r e h e a r s a l  and c l o s e d  a t  d e o r b i t  p e r  t h e  nominal 
usage .  
STS-2 - Some minor v a r i a t i o ! ~ ~  from t h e  PLB door  
checkout  sequence f o r  STS-1 i s  expected  f o r  STS-2. 
However, f o r  a n a l y s i s  purposes ,  t h e  same FTO 
sequences  l i s t e d  f o r  STS-1 w i l l  b e  used f o r  DTCl 
TABLE A-XIX.- MECHANICAL AND LANDING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTlGX & USAGE 
! 251, Payload Bay Door Performance, on STS-2. 
Note: See 52160 for additional sequencing information. 
ANALYSIS USAGE: 
52360100 
PBD LH FD BKHD LCH 1 169 7677 001,003,435, STS-1 - On for 30 sec during each cycle required by 
437 PM1s 151-01, and 151-02; on for  30 sec beginning 
3 min 57 sec a f t e r  PLB Doors close in i t i a t ion  prior 
t o  deorbit rehearsal; on for 30 sec beginning 2 
min 53 sec a f t e r  PLB Doors open in i t i a t ion  a f t e r  
deorbit rehearsal; on fo r  30 sec beginning 3 min 
57 sec a f t e r  PLB Doors close in i t i a t ion  a t  deorbit. 
PBD LH FD BKHD LCH 2 
STS-2 - On for 30 sec during each cycle required 
by FTO1s  151-01, and 151-02; on for 30 sec beginning 
3 min 57 sec a f t e r  PLB Dooi-s close in i t i a t ion  a t  
deorbi t . 
OPS - On for  30 sec during the PLB Doors opening 
sequence beginning a t  2 min 53 sec a f t e r  in i t i a t ion ;  
on for  30 sec during the PLB Doors closing sequence 
beginning a t  3 min 57 sec a f t e r  in i t i a t ion  
Same as 523b0100 
52360300 I 
PBB RH FD BKHD LCH 1 169 7677 001,003,435, STS-1 - On for  30 seG during each cycle required by 
437 FTO1s 151-01, and 151-02; on for  30 sec beginning 
5 min 50 sec a f t e r  PLB Doors close i n i t i a t i o n  
to r  t o  deorbit rehearsal; on fcr 32 sec  beefnning 
. ,win a f t e r  PLB Doors open in i t i a t ion  a f t e r  deorbit 
rehearsal; on for 30 sec beginning 5 min 50 sec 
a f t e r  PLB Doors close in i t i a t ion  a t  deorbit.  
I D  NO/ 
EQilIPMENT DESCRIPTION 
52360400 
PBD AH FD BKHD LCH 2 
S 52360500 




PBD LH AF BKHD LCH 2 
52360700 
PBD RH AF BKHD LCH 1 
52360800 
PBD RH AF BLHD LCB 2 
52370 
PBD CTR LN LCH MTRS 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION b USAGE 
STS-2 - On f o r  30 sec  during each cycle required 
by FTO's 151-01, and 151-02; on f o r  30 sec  beginning 
5 min 50 sec  a f t e r  PLB Doors c lose  i n i t i a t i o n  at 
deorbi t . 
OPS - On f o r  30 s e c  during the PLB Doors opening 
sequence beginning a t  1 min a f t e r  i n i t i a t i o n ;  on 
f o r  30 sec  during the  PLB Doors closing sequence 
beginning a t  5 min 50 sec  a f t e r  i n i t i a t i o n .  
169 7677 001,003,435, Same a s  52360300 
437 
Same a s  52360100 
169 7677 001,003,435, Same a s  52360100 
437 
Same a s  52360300 
169 7677 001,003,435. Same a s  52360300 
437 
FUNCTION : 
Drive the  PLB Door Center Line Latches open t o  allow 
door opening on-orbit; dr ive the la tches  closed pr ior  
t o  deorbi t  t o  maintein s t r u c t u r a l  i n t e ~ r i t y  during 
entry.  'he two motors i n  each s e t  a r e  redundant, 
TABLE A-XIX .- MECHANICAL ANE LANDING SUBSf STEK 
ID NO/ POWki3 ACTIVITY 
EQUIPMENT DESCRI? TION (WATTS) ZFF BLOCKS FUNCTIOti & USAGE 
but both are used together.  
USAGE : 
IJf~minal - On f o r  20 s e c  t o  l a t c h  o r  unlatch the PLB 
Doors. The two middle l a t ches  a r e  operated together  
t o  i n i t i a t e  the  door opening sequence. The fwd and 
a f t  a r e  then operated together  p r io r  t o  r i g h t  bulkhead 
l a t c h  r e l ea se .  The c los ing  sequence is the reverse 
of the  above. The PLB Doors a r e  nonnally opened 
j u s t  a f t e r  OMS-2 and closed just pr io r  t o  deorbi t .  
The l a t ches  can be operated by a s i n g l e  motor i n  
40 sec.  
STS-1 - Tne PLB Doors a r e  operated i n  accordance 
with PTOfs 151-01, 751-02, and 151-03 a f t e r  0%-2. 
In  addi t ion ,  they a r e  closed and re-opened during 
the  deorb i t  rehearsa l  and closed a t  deorb i t  psr  t'ne 
nomind usage. 
STS-2 - Some minor var ia t ions  from t h e  P S I  doop c h e k -  
out  sequence f o r  STS-I is expected f o r  STS-2. However, 
f o r  ana lys i s  purposes, the  sane FTO sequences l i s t e d  
f o r  STS-1 xi11 be used :or DTO 251, Payload Bay D-or 
Performance, on STS-2. 
Note: See 52160 fcr i3di tLonal  sequencj na information. 
ANALYSIS USAGE: 
52370100 
PBD CTRLN LCH1-4 MTI 1 5 0  7677 001,003,435, S15-1 - On f o r  20 s e c  during each cyc le  requrred by 
4 37 FTO's 15151 ,  and 151-02; on For 20 s e c  a t  6 nin 
30 ssc a f t e r  PLB Doors c lo se  i n i t i a t i o n  p r io r  t o  
deorb i t  rehearsa l ;  on f o r  20 2ec at 30 s e e  a f t e r  
PLB Doors open i n i t i a t i o n  a f t e r  deorb i t  rehearsal ;  
on f o r  20 s e c  a t  6 min 30 s e e  a f t e r  PLB Doors c lo se  
f n i t i a t i o n  a t  deorbi t .  
t 
k 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
P ID NO/ 
EQUIPMENT DESCRIPTION 
POWER ACTIVITY 
(WATTS) EFF BLOCKS FUNCTION & USAGE 
52370200 
PBD CTRLN LCH1-4 M T 2  
:: 52370300 






ST'-2 - On for 20 sec during rach cycle required 
by FM's 151-01, and 151-02; on for  20 sec a t  ? 
min a f t e r  PLB Doors close in i t i a t ion  a t  deorbit.  
OPS - On f o r  20 sec a:. in i t i a t ion  of PLB Doors opening 
sequence; on fo r  20 soc a t  7 ruin a f t e r  i n i t i a t i o n  
of PLB Doors closing sequence. 
52370400 
PBD CTRLN LCH5-8 M E  1% 7677 00 1 ,003,435, Same a s  52370300 
437 
52370500 
PBD CTRLN LCH9-12 MI 1 50 7677 00 1 ,003,435, Same a s  52370300 
437 
3 3 - 2  - On for 20 sec aurir; each cycle required 
by FTO1s 151-01, and 151-02; on for 20 sec a t  6 
min 30 sec  a f t e r  PLB Doors close in i t i a t ion  a t  
deorbit . 
OPS - On for  20 sec  a t  30 sec a f t e r  i n i t i a t i o n  of ?La 
Doors opening sequence; on fo r  20 sec a t  6 min 30 
sec a f t e r  i n i t i a t i o n  of PLB Doors closing sequence. 
1 50 7677 00 l ,  003,435, Same a s  52370100 
437 
150 7677 001,003,005, STS-1 - On for  20 sec during each cycle required by 
435,437 F'fO's 151-01, and 151-02; on for 20 sec  at 7 min 
a f t e r  PLi3 Doors close i n i t i a t i o n  prior to  deorbit 
rehearsal; on fo r  20 sec a t  PLB Doors open i n i t i a t i o n  
a f t e r  deorbit rehearsal; on for  20 sec a t  7 min 
a f t e r  PLB Doors close in i t i a t ion  a t  deorbit. 
TABLE A-X1X.- MECHANICAL AND ULNDING SUBSYSTEM 
' - 8  ?-= ...- - 
I , . .  . 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
52370600 
PBD CTRLN LCH9-12 M2 150 7677 001,003,435, Same a s  52370300 
437 
52370700 
PBD CTRLN LH7 3-1 6 M1 150 7677 00 1 ,003,435, Same as 52370100 
437 
52370800 
PBD CTRW LH13-16 M2 150 7677 00 1,003,435, 
437 
52380 
P RAD RT LTCH MTRS 
k. 9 1 h, .I 
r' 
L -  
Same a s  52370100 
FUNCTION : 
Operate t he  l a t ches  which maintain t h e  r a d i a t o r s  
i n  the  proper pos i t ion  f o r  boost and en t ry  loads.  
The two motors i n  each s e t  a r e  redundant, but both 
a r e  used together.  
USAGE : 
Nominal - On fo r  26 sec t o  ml.atch the  r ad i a to r s .  
Manually i n i t i a t e d  by the crew a f t e r  PLB Doors opening 
t o  deploy and p r io r  to PLB D.ooFs c los ing  t o  stow. 
The two r ad i a to r s  are deployed and stowed simultane- 
ously. 'be l a t ches  -no be  dgetsted by a s i n g l e  motor 
i n  52 sec.  
STS-1 - The PLB Doors a r e  operatee i n  anwrdance 
with FTO 151-03 a f t e r  OMS-2. I n  addi t ion ,  they a r e  
operated during the  deorbi t  rehearsa l  and again a t  
deor-SL? per the  nominal usage. 
STS-2 - Some minor var ia t ions  from the PLB door check- 
out sequence f o r  STS-1 is expected ?or 5TS-2. However, 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
ID NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
f o r  ana lys i s  purposes, the same FT3 sequences l i s t e d  
f o r  STS-1 w i l l  be used f o r  DTO 251, Payload Bay Door 
Performance, on S TS-2. 
52380100 
RAD LH RT LCHl-6 M I 1  
52380200 
RAD LH RT LCH1-6 M P  
ANALYSIS USAGE : 
62 7677 005,435,437 STS-1 - On f o r  26 sec  a s  required by FTO 151-03; 
on f o r  26 s e c  a t  1 min 18 sec  a f t e r  PLB Doors close 
i n i t i a t i o n  p r io r  t o  deorbi t  rehearsa l ;  on f o r  26 s e c  
a t  5 min 36 sec  a f t e r  PLB Doors open i n i t i a t i o n  
a f t e r  deorb i t  rehearsa l ;  on f o r  26 s e c  a t  1 min 18 
sec  a f t e r  PLB Doors c lose  i n i t i a t i o n  a t  deorbi t .  
STS-2 - On f o r  26 sec  a s  required by FTO 151-03; 
on for  26 sec  a t  1 min 18 s e c  a f t e r  PLB Doors c lose  
i n i t i a t i o n  a t  deorbi t .  
OPS - On f o r  26 s e c  at 5 ruin 36 sec  a f t e r  i n i t i a t i o n  
of PLB Doors opening sequence; on f o r  26 sec  a t  
1 min 18 s e c  a f t e r  i n i t i a t i o n  of PLB Doors closing 
sequence. 
52380300 
RAD LH RT LCm-12 M1 62 7677 005,435,437 Same a s  52380100 
52380400 
RAD LH RT LCH7-12 FQ 62 7677 005,435,437 Same a s  52380100 
52380500 
RAD RH RT LCH1-6 Mu 62 7677 005,435,437 Same as 52380100 
52380600 
RAD RH RT LCH1-6 M P  62 7677 005,435,437 Same a s  52380100 
TABLE A-X1X.- MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
52380790 
RAD RH RT LCW-12 M1 62 7677 005,435,437 Same as 52380100 
52380800 
RAD RII RT kCH7-12 @ 62 7677 005,435,437 Same as 52380100 
52390 
RAD DEPLOY DRV MTRS FUNCTION : 
Deploy t h e  r a d i a t o r s  t o  the  proper p o s i t i o n  t o  a l low 
double s i d e  exp?sure and re-stow them t o  t h e  p roper  
p o s i t i o n  f o r  e n t r y .  The two motors iri each set are 
redundant ,  but both a r e  used toge ther .  
USAGE : ? 
Nominal - On fop  43 s e c  t o  deploy o r  stow the  rad ia -  
t o r s .  Manually deployed by t h e  crew a f t e r  PLB Doors 
opening, and stowed p r i o r  t o  PLB Doors c los ing .  R e  
two r a d i a t o r s  a r e  deployed and stowed simultaneous'ly. 
Deployment can be accomplished by a s i n g l e  motor i n  
86 s e c .  
STS-1 - The PLB Doors are operated i n  accordance wi th  
FTO's 151-01, 151-02, and 151-03 after'OMS-2. I n  
a d d i t i o n ,  they a r e  c insed and re-opened dur ing  t h e  
d e o r b i t  r e h e a r s a l  %I.! closed a t  d e o r b i t  per  the nomi- 
n a l  usage. 
STS-2 - Some minor v a r i a t i o n s  from the  PLB door check- 
o u t  sequence f o r  STS-1 is expected f o r  STS-2. 
However, f o r  a n a l y s i s  purposes,  the  same FTO 
sequences l i s t e d  f o r  STS-7 w i l l  be used f o r  DTO 
251, Fayload Bay Door Performance, on STS-2. 
Note: See 52150 f o r  a d d i t i o n a l  sequencing informat ion.  
TABLE A-XIX . - MECHANICAL AND LANDING SUBSYSTEM 
I D  NO/ 
EQUIPMENT DESCRIPTION 
52390100 
RAD LH DPLY DRV MTRl 
52390200 
RAD LH DPLY DRV MTE 
52390300 
RAD RH DPLY DRV MTRl 
52390400 
RAD RH DPLY DRV MTIQ 
52510 
AIRDATA PRB HTRS 
POWER A C T I V I T Y  
(WATTS) EFF BLOCKS FUNCTION & USAGE 
ANALYSIS USAGE : 
62 7677 005,435,437 . STS-1 - On fo r  43 s e c  a s  required by FTO 151-03; on 
f o r  43 sec  a t  30 sec  a f t e r  PLB Doors c lose  i n i t i a -  
t i o n  p r io r  t o  deorb i t  rehearsa l ;  on f o r  43 sec  a t  
6 min 7 sec  a f t e r  PLB Doors open i n i t i a t i o n  a f t e r  
deo rb i t  rehearsa l ;  on f o r  43 s e c  a t  30 sec  a f t e r  
PLB Doors i n i t i a t i o n  at  deorbi t . 
STS-2 - On f o r  43 s e c  a s  required by FTO 151-03; 
on f o r  43 sec  a t  30 sec  a f t e r  PLB Doors i n i t i a t i o n  
a t  deorbi t .  
OPS - On f o r  43 sec  a t  6 min 7 sec  a f t e r  i n i t i a t i o n  
of  PLB Doors opening sequence; on f o r  43 sec  a t  30 
sec  a f t e?  i n i t i a t i o n  of PLB Doors closing sequence. 
Same a s  52390100 
62 7677 005,435,437 Same a s  52390100 
62 7677 005,435,437 Same a s  52390100 
FUNCTION : 
Provide three  hea ter  elements i n  each probe t o  prevent 
i c e  formation. 
USAGE: 
A l l  on automatical ly from probe deployment a t  100 
K f t  during descent u n t i l  deactivated by the  crew 
a f t e r  s t o p r o l l .  





TABLE A-XX.- CREW SUBSYSTEM 
I D  NO/ POWER A C T I V I T Y  
EQUIPMENT D E S C R I P T I O N  (WATTS) E F F  BLOCKS FUNCTION & USAGE 
60010 
CREW O P T I C A L  ALIGN- 
MENT SIGHT 
600 10000 
CREW OPTC ALIGN SGHT 12 7677 407,409 
60020 
SEAT A D J U S T  ACTUATOR 
MOTORS 
FUNCTION : 
Provides a manual, o p t i c a l  backup t o  t h e  S tar t rackers  
f o r  performing IMU alignments. The COAS can a l i gn  an 
IMU within approximately 0.25 degrees. The COAS a l s o  
provides t a r g e t  s igh t ing  capabi l i ty  during rendezvous, 
m5.s item represents  t he  power required by the  l i g h t  
which p ro j ec t s  the COAS r e t i c l e  onto the  combiner 
l ens .  
USAGE : 
On during 2nd phase rendezvous operat ions (i.e., post  
N C C ) .  In addi t ion ,  the  COAS w i l l  be used during some 
IMU alignments on S T S  f l i g h t s  1 and 2. 
A N A L Y S I S  ITSAGE : 
S T S - 1  - On f o r  45 min, s t a r t i n g  15 min p r i o r  t o  a l l  
scheduled IMU alignments . 
S T S - 2  - On f o r  45 min, s t a r t i n g  15 min p r i o r  t o  a l l  
scheduled IMU alignments 
O P S  - On f o r  2nd phase rendezvous operat ions from 
NCG t o  the  i n i t i a t i o n  of stationkeeping 
FUNCTION: 
Adjust s e a t s  up and down. 
USAGE : 
TABLS A-XX.- CREW SUBSYSTEM 
- 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
This a c t i v i t y  requi res  l e s s  than 1 min and is performed 
twice, once immediately a f t e r  i n se r t i on  and again 
immediately precsbi?lg deorbi t .  
ANALYSIS USAGE : 
60020 100 
SEAT A D J  ACT MTR-LFT 127 0074 2 11 ,433 STS-1 - On f o r  15 sec  immediately a f t e r  i n se r t i on ,  
on f o r  15 sec ,  beginning 40 min p r i o r  t o  the  
rehearsal  deorb i t ,  and beginning 40 min p r i o r  t o  
deorb i t  
STS-2 - On f o r  15 sec ,  i m e d i a t e l y  a f t e r  i n se r t i on  and 




k 3  SEAT A D J  ACT MT-RGHT 127 0074 211,433 I !  
60030 
ESCAPE SUIT VENT 
ASSEMBLY UNITS 
OPS - N / A  
STS-1 - an f o r  15 sec  immediately a f t e r  i n se r t i on ;  on 
f o r  15 sec beginning YO min p r i o r  t o  the  rehearsa l  
deorb i t ,  and beginning 40 min p r i o r  t o  deo rb i t  
STS-2 - On f o r  15 sec,  immediately a f t e r  i n se r t i on  and 
again beginning 40 min p r i o r  t o  deo rb i t  
FUNCTION : 
Provide comfort cooling f o r  seated crewmen wearing 
escape s u i t s .  An extension hose allows one crewman 
t o  move t o  the  a f t  area.  
USAGE : 
On when crewmen a r e  wearing escape s u i t s .  Estimates 
TABLE A-XX.- CREW SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMEN; DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
a r e  t h a t  the  u n i t s  w i l l  be on from crew seat- ingress  
u n t i l  the  payload bay doors are opened and from 
approximately 2.0 h r  p r i o r  t o  deorb i t  u n t i l  EOM. 
ANALYSIS USAGE : 
50030 100 
ESCAPE SUIT VT ASY L 96 0074 051,109,123, STS-1 - On from pwr x f r  i n t  u n t i l  the  i n i t i a t i o n  of 
433 ,457 the  PLB doors open sequence, from 2 h r  p r i o r  t o  
u n t i l  30 min a f t e r  the  rehearsal  deorb i t ,  and from 
2 h r  p r i o r  t o  deorb i t  u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  u n t i l  the  i n i t i a t i o n  of t he  
PLB door open sequence, and from 2 h r  p r i o r  t o  de- 
o r b i t  u n t i l  EOM 
9 OPS - N/A 
W 
60030200 
ESCAPE SUIT VT ASY R 96 0074 051,109,123, STS-1 - On from pwr x f r  i n t  u n t i l  the  i n i t i a t i o n  of 
433,457 the  PLB doors open sequence, f r o e  2 h r  p r i o r  t o  
u n t i l  30 min a f t e r  the  rehearsal  deorb i t ,  and fram 
2 h r  p r i o r  t o  deorb i t  u n t i l  EOM 
STS-2 - On from pwr x f r  i n t  u n t i l  the  i n i t i a t i o n  of the 
PLB door open sequence, and from 2 h r  p r i o r  t o  ds- 
o r b i t  u n t i l  EOM 
i 
60049 
EVLSS POWER SUPPLY 
1 & BATTERY CHARGER 
OPS - N/A 
FUNCTION: 
Each supply provides regulated power t o  t he  EMU p r i o r  
t o  switching t o  the  EMU i n t e r n a l  ba t t e ry ,  and a cur ren t  
l imi ted ,  modified constant  po t en t i a l  used t o  charge t he  
EMU bat te ry .  Estimated power supply e f f ic iency  is 80%. 
TABLE A-XX.- CREW SUBSYSTEM 
I D  NO/ POWR ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTIDN & USAGE 
- 
USAGE : 
t P 60040 100 3: EVLSS PS/AB1-PR-BRTH 106 
* 
60040 1 10 
EVLSS PS!ISI -BE!'-CSG 39 
60040200 
EVLSS PS/BCl-PR-BRTH 106 
60040210 
EVLSS PS/BCl-BAT-CHG 39 
60050 
Em f l f l  SUPPLY 
Prebreathe Mode - Both on f o r  approximately 3.0 h r  
p r i o r  t o ,  and f o r  approximately 1.0 h r  a f t e r ,  each EVA. 
This i n t e r v a l  includes crew prebreathe, EMU donning, 
and EMU doffing a c t i v i t i e s .  
Bat Charge Mode - Both on following each EVk f o r  EMU 
ba t t e ry  recharge. E s t i m t e d  maximum recharge 
requirement is  460 w-hr/battery over a 20 h r  period. 
ANALYSIS USAGE: 
STS-1 - Not used 
STS-2 - Not used 
OPS - On f o r  3.0 h r  p r i o r  t o  each scheduled EVA 
and f o r  1.0 h r  a f t e r  each scheduled EVA 
STS-1 - Not used 
STS-2 - Not used 
OPS - On f o r  20.0 h r ,  s t a r t i n g  1.0 h r  a f t e r  each 
scheduled EVA. 
Same a s  60040100 
Same a s  60040 1 10 
FUNCTION : 
IF- 
TABLE A-XX.- CREW SUBSYSTEM 
I D  NO/ POWER ACTIVITY 
EQUIPMENT DESCRIPTION (WATTS) EFF BLOCKS FUNCTION & USAGE 
- 
Open valve p o s i t i o n  a l lows  supply water  t o  e n t e r  t i e  
EMU, dur ing  recharge opera t ions .  They ars l a t c h i n g  
v a l v e s  r e q u i r i n g  power only t o  open o r  c l o s e .  
USAGE : 
A f t e r  i n i t i a l  EVA, v a l v e s  a r e  cycled t o  recharge t h e  
EMU. Valve a c t u a t i o n  time is approximately 2 sec .  
Recharge t ime is approximately 20 min. 
ANALYSIS USAGE : 
60050100 
EWd 1 H2G SUPPLY 
60050200 
EMU 2 H20 SUPPLY 
60060 
EMU WASTE H20  
49 7637 None 
49 7637 None 
Not used (momentary power) 
Not used (momentary power) 
FUNCTION : 
Open valve p o s i t i o n  a:;qws EMU waste water  t o  be 
d ra ined  t o  t h e  Waste Collect ion System ho ld ing  tank 
dur ing  recharge opera t ions .  They are l a t c h i n g  va lves  
r e q u i r i n g  power only t o  open o r  c l o s e .  
USAGE : 
After i n i t i a l  EVA, va lues  are cycled t o  recharge t h e  
EMU. Valve a c t u a t i o n  time is approx ina te ly  2 sec .  
Recharge t ime is approximately 20 min. 
TABLE A-XX.- CREW SUBSYSTEM - Concluded 
I D  NO/ POWER ACTIVITY 




EMU 1 WASTE Hz0 
60060200 
EMU 2 WASTE H20 
7637 None 
7637 None 
Not used (momentary power) 
Not used (momentary . power) 

APPENDIX B 
ORBITER ELECTRICAL EQUIPMENT 
IJTILIZATIOM BASELINE I 
4 
The u s a g e  o f  c e r t a i n  conlpotlents v a r i e s ,  more o r  I . e s s ,  inrlepen?e: +: y of r n i s s i o n  
and c r e w  a c t i v i t i e s ,  b e i n g  r a t h e r  s e n s i t i v e  t o  f l i g h t  a t t i t u d e  ?ind b e t a  a n g l e .  ! 
T h e s e  components ,  f o r  t h e  most p a r t ,  a r e  t h e r m o s t a t i c a l l y ,  o r  s i r c i l a r l y ,  , 
c o n t r o l l e d  d e v i c e s  d e s i g n e d  t o  o p e r a t e  a s  a  f u n c t i o n  o f  t e m p e r a t u r e .  The u s a g e  t 
I o f  t h e s e  components  w i t h i n  e l e c t r i c a l  a n a l . y s e s  c a n n o t ,  i n  g e n e r a l ,  be  accom- 
p l i s h e d  w i t h  a  h i g h  d e g r e e  o f  f i d e l i t y .  T h i s  is  d u e  t o  t h e  v a s t  number o f  p o s s i -  I 
b l e  a t t i t u d e s  and t h e  l i m i t e d  d a t a  a v a i l a b l e ,  c o u p l e d  w i t h  t h e  l a r g e  number o f  I i n d e p e n d e n t 1  y  v a r y i n g  components  which mus t  1 . ~  c o n s i d e r e d .  
I i 
F o r  p u r p o s e s  o f  JSC a n a l y s e s ,  t h e  ANALYSIS USAGE o f  t h e  a f f e c t e d  components  h a s ,  
i n  m o s t  c a s e s ,  been e x t r a p o l a t e d  f rom d a t a  c o n t a i n e d  i n  a v a i l a b l e  t h e r m a l  
I a n a l y s e s  ( r e f s .  5 t h r o u g h  14).  ?hose  components  f o r  which no  t h e r m a l  a n s l  y s e s  I 
L d a t a  were a v a i l a b l . e ,  however ,  have  been t r e a t e d  i n  a  much mors  g e n e r a l  manner ,  
t a s  f o l l o w s  : 
, -  
! " ,  a .  I n  t h e  a b s e n c e  o f  a n y  i n f o r m a t i o n  t o  t h e  c o n t r a r y ,  TCZ h e a t e r s  were Q c o n s i d e r e d  t o  c y c l e  c o n t i n u o u s l y  when o n - o r b i t ,  w i t h  a 502 d u t y  c y c l e .  
b .  When o n - o r b i t ,  TCS h e a t e r s  l o c a t e d  w i t h i n  t h e  p a y l o a d  hay  were c o n s i d e r e d  t o  
c y c l e  c o n t i n n o ~ : : l y  w i t h  a  50% d u t y  c y c l e ,  e x c e p t  when i n  t h o s e  a t t i t u d e s  i n  
which t h e  ;tayJnad bay is i n  d i r e c t  s u n l i g h t .  
c .  TCS h e a t e r s ,  f o r  which no t h e r m a l  a n a l y s e s  d a t a  were a v a i l . a b l e  were n o t  
c o n s i d e r e d  i n  d e t e r m i n i n g  energy-weigh ted  f i r s t  on- t imes  f o r  u s e  i n  JSC 
a n a l y s e s .  
T a b l e  R - 1  is a g e n e r a l  t a b l e  t h a t  l is ts  a l l  O r b i t e r  h e a t e r s  and t-hc-:? c o r -  
r e s p o n d i n g  28 VDC power 1 - e v e l s .  The r e m a i n i n g  t a b l e s  i n  t h i s  a p p e n d i x  a d d r e s s  
o n l y  t h o s e  h e a t e r s  which o p e r a t e  a s  a  f u n c t i o n  o f  a t t i t u d e  and b e t a  a n g l e ,  o r  i n  
a  r e a s o n a b l y  c o n s i s t a n t  manner f o r  c e r t a i n  time p e r i o d s ,  r e g a r d l e s s  o f  m i s s i o n ,  
s u c h  a s  a s c e n t  o r  d e s c e n t .  Each t a b l e  i n c l u d e s  o n l y  t h o s e  h e a t e r s  a p p l i c a b l e  t o  
t h e  a n a l y s i s  d e s c r i b e d  t h e r e i n .  The items whicP f o l l o w  d e s c r i b e  t h e  c o n t e n t  and 
u s e  o f  t h e s e  t a b l e s :  
i L a .  T a b l e  E-I1 l i s t s  t h e  ANALYSIS USAGE o f  s p e c i f i c a l l y  a f f e c t e d  c o m p n e n t s  f o r  
t h e  p e r i o d  from power t r a n s f e r  i n t e r n a l  u n t i l  L/O + 90 min.  No t h e r r n a i  a n a l -  
y s i s  d a t a  were a v a i l a b l e  f o r  t h i s  time i n t e r v a l .  The u s a g e  e s t i m a t e s ,  
c o n t a i n e d  h e r e i n ,  were p r i m a r i l y  d e r i v e d  from r e f e r e n c e  1 4 .  
b. T a b l e  B-I11 l i s t s  t h e  AKALYSIS USAGE o f  s p e c i f i c a l l y  a f f e c t e d  components  f o r  
t h e  p e r i o d  from e n t r y  i n t e r f a c e  u n t i l  end o f  m i s s i o n .  No t h e r m a l  a n a l y s i s  
1 
d a t a  were a v a i l a b l e  for t h i s  time i n t e r v a l .  'lhe u s a g e  estimates, c o n t a i n e d  
h e r e i n ,  w e r e  p r i m a ~ i l y  d e r l v e d  f rom r*ef.erence 14. 
c .  T a b l e  9-IV p r e s e n t s  t h e  o n - o r b i t  A n a l y s i s  Ilzage o f  O r b i t e r  TCS h e a t e r s  f o r  
1 . '1 trcse d a t a  wer? o b t a i n e d  p r i m a t l i l y  l'rom r e f e r e n c e  b . 
d .  T a b l e  B-V p r e s e n t s  t h e  o n - o v b i t  Ar ia lys i s  Usage of' O r b i t e r  TCS h e a t e r s  f o r  
S t - .  'l'hese d a t a  were o h  t a i n e d  prvimallj 1.y f rom r e f e r e n c e  5.  
e.  T a b l e  B-VI p r e s e n t s  t h e  o n - o r b i t  A n a l y s i s  Usage of C l r b i t e r  'kl? h e a t e r s  f o r  
STS-3. These  d a t a  were c b t n i n e d  p r i m a r i . 1 ~  f rom r e f e r a n c e  L. . 
f .  ' l h b l e s  B-VII t h r o u g h  B-IX are r e s e r v e d  f o r  p r e s e n t i n g  o n - o r h i t  O r b i t e r  TCS 
h e a t e r  d a t a  fot* t h e  r e m a i n i n g  OFT f l l g h t s .  These d a t a  w i l l  b e  s u p p l i e d  when 
O r b i t e r  a t  t i t u c l e s  f o r  t h e s e  f l i g h t s  are b e t t e r  d e f i n e d  . 
g.  T a b l e  B-X lists t h e  first on- t imes  and e s t i m a t e d  maximum e n e r g y  d u t y  c y c l e s  
for TCS h e s t e r s  which a r e  a c t i v e  when 017-orbit. 'he  o n - t i m e s  f a l l  i n t o  two 
g e n e r a l  c a t e g o r i e s  : t h o s e  r e p r e s e n t i n g  components  i n c l u d e d  i n  t h e  a v a i l a b l e  
t h e r m a l  a n a l y s i s  d a t a ,  and t h o s e  f o r  which PO t,hernlal a n a l y s i s  d a t a  a r e  
a v a i l a b l e .  The o n - t i m e s  o f  components  i n c l u d e d  i n  t h e  a n a l y s e s  o f  refer- 
e n c e s  5 ,  6 and  14 are t h e  a v e r a g e s  o f  t h e  on- t imes  c o n t a i n e d  t h e r e i n .  On- 
times g r e a t e r  t.han 20 h o u r s ,  however-, were s t a n d a r d i z e d  a t  2 0  h o u r s .  The 
o n - t i m e s  o f  components  b;hich were n o t  i n c l u d e d  i n  t h e  a n a l y s e s  o f  r e f e r e n c e s  
6 a n d  7 were s t a n d a r d i z e d  a t  t h e  e n e r g y  w e i g h t e d  aver-age o f  a l l  components  
I 
I c o n t a i n e d  t h e r e i n  ( i . e .  10.5 h o u r s ) .  
h .  The d u t y  c y c l e r .  p r e s e n t e d  i n  t a h l e  B-X r e p r e s e n t  t h e  o p e r a t i o n  o f  TCS 
h e a t e r s  from t h e  s t j .pu l . a ted  f i r s t  on- t imes  u n t i l  20 h o u r s  GE'I', f o r  t h e  min i -  
mum, n o m i n a l ,  ar  . maximum e n e r g y  c a s e s  d e f i n e d  i n  t a b l e s  B-XI t h r o u g h  B- 
XIII. 
i. T a b l e s  B-XI t h r o u g h  B-XI11 p r e s e n t  o n - o r b i t  dutjr c y c l e s  ( u s a g e  f a c t o r s )  f o r  
t h e  minimum, rfktninal,  and maximum e n e r g y  a t t i t u d e s  a s  d e t e r m i n e d  from t h e  
t h e r m a l  a n a l )  ses d a t a  o f  r e f e r e n c e s  7 t h r o u g h  13. 
j. T a b l e  8-XIV p r e s e n t s  SII'S-1 Cryo H e a t e r  d u t y  c y c l e s .  'Ihese d a t a  were 
o b t a i n e d  p r i m a r i l y  f roni t h e  o u t p u t  o f  t h e  C r y o g e n i c  A n a l y s i s  Prbogram (CAP). 
k .  T a b l e  B-XV p r e s e n t s  e s t i m a t e d  ST'S-2 Cryo H e a t e r  d u t y  cycles. ' Ihese  d a t a  1 
w e r e  o b t a i n e d  f r'om c r y o  t a n k  per f 'o r~nance  s t u d i e s  f rorn r e f e r e n c e  15. I 
1. ' lhb le  B-XVI p r e s e n t s  e s t i m a t e d  Cryo  H e a t e r  d u t y  c y c l e s  f o r  a l l  o t h e r  f l i g h t s .  
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B - X I  HEATERS 
ON-ORB MIN ENG 
B - X I  I HEATERS 
ON-ORB NOM ENG 
B - X I  I I HEATERS 
ON-ORB MAX ENG 




0-XV I OPS 
CRYO HTR 
PWR & USAGE 
ASCENT USE zzzl 
B- I I I HEATERS 
B-V HEATERS 
STS-2 USE I 
STS-3 USE 3 
B-V I I HEATERS 
STS-4 USE  
B - V I I I  HEATERS 
STS-6 USE 3 
.,,,,I; 
1 s t  ON T I M E  







TABLE B-I.- HEATER POWER AND USAGE DESCRIPTION \k 
H e a t e r  Power  
I D  n o .  ( w a t t s )  H e a t e r  name Use 
TV CAM HTR - FLD PLB 
TV CAM HTH - AFT PLB 
TV CAM HT - LRMS WRS 
TV CAM HT - LRMS ELE 
TV CAM HTR - KEEL EAY 
PAN TLT HTR - FWD BAY 
PAN TLT HTR - AFT BAY 
PAN TLT HTR - KEEL BAY 
PAN TLT HT - LRMS ELB 
RUBD DP ASY A CBL HT 
KUBD DPLY A DEA HTR 1 
KUDD DPLY A DEA HTR 2 
KUBD DPLY A DMA HTR 
GPS PREAMP HTH - UL 
GPS PREAMP HTR - LR 
GPS PREAMP HTR - UC 
GPS PREAMP HTR - LC 
GPS PREAMP HTR - UR 
GPS PREAMP HTR - LL 
UP LNK TXT/GRAPH HTR 
85.0 SILTS POD THRML HTR 
50 .O ACIP ELECT HEATER 
0 




Not  u s e d  
Not  u s e d  
Not  u s e d  
Not u s e d  
Not  u s e d  
Not u s e d  
0 
Use C o d e s :  A = A s c e n t  - A = E n a b l e d  after 1 h r  5 min  
0 = On-Orbi t  * = Not  h e a t e r ,  h o w e v e r ,  d u t y  c y c l e s  a r e  
D = D e s c e n t  f u n c t i o n  o f  t h e r m a l  r e q u i r e m e n t s  
R = R e d u n d a n t  ** = S p e c i f i c  u s a g e ,  s e e  A p p e n d i x  A 4 
B-I. 1 
77FM2 
TABLE B-I . -  HEATER POWER AND USAGE DESCRIPTION 
Heater  
I D  no. 
Power 
( w a t t s )  Heater name Use 
DATA CAMERA 1 HEATER 
DATA CAMERA 2 HEATER 
SURVEILLANCE CAM HTR 
PA0 CAM HTR - LH WIND 
PA0 CAM HTR - CREW 
IECM HEATER ZONE A 
IECM BEATER ZONE B 
REM HEATER 
PLB CAM HT-FD HI CTR 
PLB CAM HT-FD MD PRT 
PLB CAM HT-FD LO PRT 
PLB CAM HT-AF H I  CTR 
PLB CAM HT-AF MD PRT 
PLB CAM HT-AF LO PRT 
OMS PBK CNT A INCR 3 
OMS PBK CNT A I N C R  2 
OMS PBK CNT A I N C R  1 
OMS PBK HTR A - I N C R  1 
08510110 2200.0 OMS PBK HTR A - I N C R  2 
08510120 2600.0 OMS PBK HTR A - I N C R  3 
08510200 1700 .O OMS PBK HTR B - I N C R  1 
08510210 2200.0 OMS PBK HTR B - I N C R  2 
B-I  .2 
TABLE B-I.- HEATER POIU'ER AND USAGE DESCRIPTION 
H e a t e r  Power 
I D  no. (watts) H e a t e r  name U s e  
-- 
08510220 2600 .O OMS PBK HTR B - INCR 3 R 
08520100 25.3 PBK XFER FU LN HTR A A 
08520200 25.3 PBK XFER FU LN HTR 6 R 
08520300 25.3 PBK XFER OX LN HTR A A 
08520400 25.3 PBK XFER OX LN HTR B R 
08530100 25.3 PBK XFER FUBKD HTR A A 
08530200 25.3 PBK XFER FUBKD HTR B R 
08530300 25.3 PBK XFER OXEKD HTR A A 
08530400 25.3 PBK XFER OXBKD HTR B R 
08540100 14.0 TV CAM HTR - RRMS ERS 0 
08540200 14.0 TV CPJl HTR - RRMS ELE 0 
08550000 5.6 PAN TLT HT - RRMS ELF 0 
08650 100 214.2 O2 TANK 4 HEATER A1 
08650200 218.0 02 MNK 4 HEATER A2 
08650300 212.9 0.2 TANK 4 HEATER B1 
08650400 218.8 0, TANK 4 HEATER 02 
08660100 95.8 H2 TANK 4 HEATER A z 0  
08660200 99 . 4  H 2  TANK 4 HEATER B 0 
08700 100 36 .O RRMS SHDR PED HTR-1 0 
08700200 27.3 RRMS SHDR YW LD HT-1 0 
08700300 18.6 RRMS SHDR PH TO HT-1 0 
08700400 56.4 RRMS SHDR EL TR HT-1 0 
Heater 
I D  no. 
77FM2 
TABLE &I,- HEATER POWER AND USAGE DESCRIPTION 
Power 
(watts Heater name 
RRMS ELE PH TOR HT-1 
RRMS ELR EL TR HTR-1 
RRMS WR FWD TR HTR-1 
RRKS WR PH TOR HTR-1 
RRMS WR YW TOR HTR-1 
RRMS WR ROLL EX HT-1 
RRMS WR ROLL EL HT-1 
Use 
1, 
11 08701 300 48.4 RRMS END EFF 61 HT-1 0 
ti 
1 08701400 27.5 RRMS END EFF {I2 HT-1 0 
I/ 08710100 36.0 RRMS SHDR PED HTR-2 0 
r : 
~i 08710200 27.3 RRMS SHDR YW LD HT-2 0 
I 
f 
h 087 10300 18.6 RiZMS SHDR PH TO HT-2 0 
087 10400 56.4 RRMS SHDR EL TR HT-2 0 
i 087 10500 30.9 RRMS ELB PH TOR HT-2 0 
08710600 56.4 RRMS ELR EL TR HTR-2 0 
087 10700 85.5 RRMS WR FWD TR HTR-2 0 
087 10800 23.5 RRMS WR PH TOR HTR-2 0 i 087 10900 14.5 RRMS WR YM TOR HTR-2 0 
08711100 38.5 RRMS WR ROLL EX HT-2 0 
087 1 1200 19.5 RRNS WR ROLL EL HT-2 0 
087 1 1300 48.4 RRMS END EFF f 1 HT-2 0 
087 1 1400 27.5 RRMS END EFF il2 HT-2 0 
E-I . 4  
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TABLE B-I.- HEATER POWER AND USAGE DESCRIPTION 
Heater Power 
I D  no. (watts) Heater  name Use 
16241 100s 2.0 HPU (24 HTR A I N  LSRB A 
11 -. 16241200* 2.0 HPU CC HTR E I N  LSRB A 
16241300* 2.0 HPU GG HTR P. I N  RSRE A 
16241400* 2.0 HPU GG HTR B I N  RSRB A 
3 
I 1 6250 100 60 .O HPU A GG HTR 1 - LHSRB A 
162502 10 60.0 HPU A GG HTR 2 - LHSRB R 
1 16250300 60.0 HPU E GG HTR 1 - LHSRE A 
162504 10 60.0 HPU B GG HTR 2 - LHSRB R 
60.0 HPU A GG HTR 1 - RHSRE 
60.0 HPU A GG HTR 2 - RHSRB 
t 16250700 60 .O HPU E GG HTR 1 - RHSRB 
1 
1 16250810 60.0 HPU B GG HTR 2 - RHSRB 
I 
20510100 283.3 M A I N  ENG tlTR B1 
205 10200 
r 283.3 PAIN ENG HTR %2 
20510300 283.3 YAIN ENG HTR 113 
20520 100 340.3 SSME MFV HTR 1 




20520300 340.3 SSME MFV HTR 3 Not used 
21510100 43.0 GSE SR PN HT A-43-LP A, 0 
21510200 64.5 ENG SR PN HT A-37-LP 
21510300 107.6 OME COVER HT A-53-LP 
21510400 107.6 Y-WB OTED HT A-27-LP 
E- I  .5  
TABLE 8-1.- HEATER POWER AND USAGE DESCRIPTION 
Heater Power 
I D  no. (wat t s )  Heater  name Use 
21510600 107.6 Y-~WEI UPR HT A-31-LP 
21510700 202.2 CT LN WB HT A1-21-LP 
21511200 118.3 RCS HSNG HT A 1-41 -LP 
21511300 102.1 RCS HSNG HT A2-41-LP 
21520100 43.0 GSE SR PN HT B-51-LP 
2 1520200 64.5 ENG SR PN HT E-39-LP 
21520300 107.6 OME COVER HT B-55-LP 
I 2 1520400 107.6 Y-WB OTBD HT B-25-LP 21520500 107.6 Y-WB I N B D  FR B-35-LP 
2 1520600 107.6 Y-WB UPR HT B-29-LP 
2 1520700 202.2 CT LN WB HT El-23-LP 
21521200 118.3 RCS HSNG HT PI-45-LP R I 
21521300 102.1 RCS HSNG HT B2-45-LP R 1 
21530100 43.0 GSE SR PN HT A-44-RP A, 0 i 
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TABLE B-I.- HEATER FOWER AND USAGE DESCRIPTION 
Heater 
I D  no. 
Power 
(watts)  Heater name Use 
[/ - mF-- 
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OME COVER b!T A-54-RP 
Y-WE OTBD HT A-28-RP 
Y-WB l N B D  HZ' A-34-RP 
Y-WB UPR HT A-32-RP 
CT LN WB HT A1-22-RP 
CT LN WB HT A2-22-RP 
CT LN WB HT ~3-22-RP 
CT LN WB HT A4-22-RP 
RCS KSNG HT A1-42-RP 
PCS HSNG HT A2-42-RP 
GSE SR PN HT B-52-RP 
ENG SR PN HT B-40-RP 
OME COVER HT R-56-RP 
Y-WB OTBD HT B-26-RP 
Y-WB I N B D  HT A-36-RP 
Y-WB UPR HT B-30-RP 
CT LN WB HT El-24-RP 
CT LN WB HT E2-24-RP 
21540900 106.4 CT LN WB HT R3-24-RP 
21541 100 218.2 LT LN hZl HT Ell-24-RP 
21541200 118.3 BCS HSNG HT B1-46-RP 
21541300 102.1 RCS HSNG HT B2-46-RP R 
77FM2 
TABLE B-I.- HEATER FGbiER AND USAGE DESCRIPTION 
Heater Power 
I D  no. (wat ts)  Heater name Use 
21700100 35.5 XFD OX/FU FLXL HTA-L A , O , D  
2 1700200 35.5 XFD OX/FU FLXL HTE-L R 
21 700300 35.5 XFD OX/FU FLXL HTA-R A , O , D  
I 21700400 35.5 XFD OX/FU FLXL HTB-R R 
21710100 61.9 XFD OX/FU LNE HT-A-L A , O , D  
61.9 XFD OX/FU LME HT-E-L 
61.9 XFD OX/FU LNE KT-A-R 
61.9 XFD OX/FU LNE HT-E-R 
90.3 XFD QX/FU LNE HT-A-C 
90.3 XFD OX/FU LNE HT-B-C 
15.1 FU HIPT BLDLN HT-!--A 
15.1 FU HIPT BLDLK HT-B-A 
1 
21720300 24.3 FU HIPT BLDW HT-A-M A , O , D  I 
FU HIPT ELDLN HT-E-M 
OX HIPT BLDLN HT-A-A 
I 2 1730200 15.1 OX HIPT BLDLN HT-B-A R 
OX HIPT ALDLN HT-A-M 
OX HIPT BLDLN HT-B-M 
LOPT OXFU DRLN HTA-L 
LOPT OXFU DRLN RTB-L 
LOPT OXFU DRLN HTA-R 
2 1740400 7.9 LOPT OXFU DRLN HTB-R R 
B-I  .8 
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TABLE B- I . -  HEATER POWER AND USAGE D E S C R I P T I O N  
Heater  
I D  no. 
Power 
(t 'atts) Heater  name Use 
FWD R C S  HT-ENG F 1 F - X  
FWD R C S  HT-ENG F1 LiY 
FWD R C S  HT-ENG F l U + Z  
FWD R C S  HT-ENG F1D-Z  
FWD R C S  HT-ENG F 2 F - X  
FWD R C S  HT-ENG F2R-Y 
FWD R C S  HT-ENG F2U+Z 
FWD R C S  HT-ENG F2D-Z 
FWD R C S  HT-ENG F 3 F - X  
FWD R C S  HT-ENG F 3 L + Y  
FWD R C S  HT-ENG F 3 U + Z  
FWD R C S  HT-ENG F3D-Z 
FWD R C S  HT-ENG F4R-Y 
FWD R C S  HT-ENG F4D-Z 
A F T  R C S  HT-ENG RIR-Y 
AFT RCS HT-ENG R2R-Y 
A F T  R C S  HT-ENG R3R-Y 
A F T  RCS HT-ENG R4R-Y 
A F T  R C S  HT-ENG R2D-Z 
A F T  RCS HT-ENG R3D-Z 
A F T  R C S  HT-ENG R4D-Z 
AFT RCS HT-ENG R1U+Z 
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TABLE B-1.- HEATER POWER AND USAGE DESCRIPTION 
Hea t e ~ '  
I D  no,  
Power 
(watts) Heater name 
AFT RCS HT-ENG R2U+Z 
AFT RCS HT-ENG R4U+Z 
AFT RCS HT-ENG RlA+X 
AFT RCS HT-ENG R3A+X 
AFT RCS HT-ENG LlLi-Y 
AFT RCS HT-ENG L2L+Y 
AFT RCS HT-ENG L3L+Y 
AFT RCS MT-ENG L4L+Y 
AFT FCS HT-ENG L2D-Z 
AFT RCS HT-ENG L3D-Z 
AFT RCS HT-ENC L4D-Z 
AFT RCS HT-ENG LlU+Z 
AFT RCS HT-ENG L2U+Z 
AFT RCS HT-ENG L4U+Z 
AFT HCS HT-ENG LlA+X 
AFT RCS HT-ENG L3A+X 
FKD VRN HT-ENG F5R 
FWD VRN HT-ENG F5L  
AFT VRN HT-ENG R5D-Z 
AFT VRN HT-ENG R5R-Y 
b.FT VRN HT-ENG LSD-Z 
AFT VRN HT-ENG L5L+Y 
77FM2 
TABLE B-I.- HEATER POWER AND USAGE DESCRIPTION 
Heater Power 
I D  no. (watts)  Heater name Use 
22560 100 96.8 FUEL UP PAN 1 HTR A A, 0 
h 
22560210 96.8 FUEL UP PAN 1 HTR I3 11 
I 
22560300 107.5 FUEL FWD PAN 3 HTR A 8, 0 
225604 10 ' 107 5 FUEL Fh'D PAN 3 HTR B 
22560500 96.8 FUEL LOW PAN 5 HTR A 
2256061 0 96.8 FUEL LOW PAN 5 HTR B 
I 22570 100 96.8 O X I D  UP PAN 2 HTR A 8, 0 I 
2257021 0 96.8 O X I D  UP PAN 2 HTR 6 R 
22570300 107.5 O X I D  FWD PAN 4 HTR A 8, 0 
b 22570410 107.5 OXID FWD PAN 4 HTR B R ! 
96.8 O X I D  LOW PAN 6 NTR A 
96.8 O X X ~  LOW PAN G HTR B 
30510100n* 40.7 GO2 PHG LNE HTR AUT 
3O51021Onn 40 .8 GO2 PRG LNE MTR MAN 
I 3052O10Onn 51.6 GH2 PRG LNE HTR AUT I 30520210n@ 51.5 GH2 PNG LNE HTR t4hN 0 1 I 30530100 8.7 H20 VENT LN HTR A At0 ,D I I I 
30530210 8.7 M20 VENT LN HTR B R 
30540 100 3.4 FCP1 H20 RLF VL HT A A,o,D 1 4 
30540210 3 4 5 FCPl H20 RLF VL HT E R / 
30540300 3.4 FCPE H2Q RLF VL HT A L O ,  D 1 
"; 
305404 10 3.5 FCP2 H20 RLF VL HT B R 
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TABLE 8-1.- HEATER POWER AND USAGE DESCRIPTION 
H e s t e r  
I D  n o .  
Power  
( w a t t s )  Heater name Use 
FCP3 H20 RLF VL HT A 
FCP3 H20 RLF VL HT B 
H20 NOZ BARREL HTR A 
HZ0 NOZ BARREL HTR B 
H20 NOZ ORIFICE HT A/B 
FCP1 H20 LINE HTR A 
FCP1 H20 LINE HTH E 
FCP2 H20 LINE HTR A 
FCP2 H20 LINE HTR B 
FCP3 HZ0 LINE HTR A 
FCP3 H20 LINE HTR B 
FCP1 START HTR 
FCP2 START HTR 
FCP3 START HTR 
FCP1 SUSTAING HTR 
FCP2 SUSTAING HRT 
FCP3 SUSTAING HRT 
FCPl ACC ' ENDCELL HTR 
FCP2 ACC ENDCELL HTR 
FCP3 ACC ENDCELL HTR 
FCPl PRR ENDCELL HTR 





a , o , D  
Not  u s e d  
R 
N o t  u s e d  
R 
N o t  u s e d  
R 
N o t  u s e d  
Not  u s e d  
N o t  u s e d  
Not  u s e d  
Not u s e d  
Not  u s e d  
Not  u s e d  
Not  u s e d  
Not  u s e d  
Not  u s e d  
N o t  u s e d  
77FM2 
TABLE 8-1.- HEATER POWER AND USAGE DESCRIPTION 
I 
-- s -  
r Heater Power 
I D  no. (wat ts)  Heater name 
I 
Use 
< 2 306 10600** 160.2 FCP3 PRB ENDCELL HTR Not used 1 31 170100** 210.8 02 TANK 1 HEATER A 1  A ,  0 
3 1 170200 ** 210.5 02 TANK 1 HEATER A2 A ,O 
1 31 170300** 222.5 02 TANK 2 HEATER A1 A ,  0 
I 
I 31 170400 ** 220.7 02 TANK 2 HEATER A2 
1 
A ,O 
I 31 170500** 222.6 02 TANK 3 HEATER A1 0 
i 31 170600 ** 222.6 02 TANK 3 HEATER A2 
I 0 
I 
31 180100 211.7 02 TANK 1 HEATER B1 0 
I. 31 180200 215.4 02 TANK 1 HEATER B2 0 
L i 31 180300 219.5 02 TANK 2 HEATER B1 0 31 180400 ??2 .7 02 TANK 2 HEATER B2 
I 0 
1 31 180500 222.7 02 TANK 3 HEATER B1 
I 0 
I 31 180600 222.7 02 TANK 3 H E A m  B2 0 
i 31190100** 96.5 H2 TANK 1 HEATER A A ,  0 
I 31 190200** 97.2 H2 TANK 1 HEATER B 
I 0 
31 190300** 98.8 H2 TANK 2 HEATER A A , O  
31 190400 99.3 H2 TANK 2 HEATER B 0 
31 190500** 99 -3  H2 TANK 3 HEATER A 0 
31 190600 99.3 H2 TANK 3 HEATER 13 0 
32030120** 7 a0 APUl CNTLR-HTR OPRN A , O , D  
32030220** 7 00 AP W CNTLR-NTR OPRN A , O , D  
32030320** 7 .O APU3 CNTLR-HTR OPRN A , O , D  
B- I .  13 
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TABLE B-I.- HEATER BWER AND USAGE DESCRIPTION 
H e a t e r  P o w e r  
I D  no. (watts) H e a t e r  n a m e  U s e  
32510100 62.7 TK HTR 1 A  LH S I D E  0 
325 10200 62.7 TK HTR 1B LH S I D E  R 
325 10300 62.7 TK HTR 2A LH S I D E  0 
32510400 62.7 TK HTR 28 LH S I D E  R 
325 10500 62.7 TK HTR 3 A  RH S I D E  0 
325 10600 62.7 TK HTR 3B RH SIDE R 
32520 100 67.7 FUEL FEEDLINE HTR 1A A,O,D 
32520200 67.7 FUEL FEEDLINE HTR 1B R 
32520300 81 .O FUEL FEEDLINE BTR 2A A,O,D 
32520400 81 .O FUEL FEEDLINE HTR 2E R 
32520500 47.7 FUEL FEEDLINE HTR 3A A,O,D 
32520600 47.7 FUEL FEEDLINE HTR 3B R 
32530100 64.5 FUEL SERVLINE HTR 1A A,O,D 
32530200 64.5 FUEL SERVLINE HTR 1B Ii 
32530300 47.7 FUEL SERVLINE HTR 2A A,@,D 
32530400 47.7 FUEL SERVLINE HTR 2B R 
32530500 64.5 FUEL SERVLINE HTR 3A ApO,D 
64.5 FUEL SERVLINE H'I'R 3E 
41.1 FUEL ERN LINE HTR 1A 
32540200 41.1 FUEL DRN LINE HTR 1B R 
32540300 53.3 FUEL DRN LINE HTR 2 A  A,O,D 
32540400 53.3 FUEL DRN LIRE HTR 2B R 
B-I. 14 
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TABLE E-I . -  HEATER POWER AND USAGE DESCRIPTION 
Heater Power 
I D  no. (watts) Heater name Use 
32540500 32.7 FUEL DRN LINE HTR 3 A  
32540600 32.7 FUEL DRN LINE HTR 3B 
32550 100 56.8 FUEL PMP/LINE HTR 1A A ,  0 
3255021 0 56.8 FUEL PMP/LINE HTR 1E R 3 
1 
32550300 56.8 FUEL PMP/LINE HTR 2A 
I 
I 325504 10 56.8 FUEL PMP/LINE HTR 2B 
32550500 56.8 FUEL PMP/LINE HTR 3A A , O  
i 32550610 56.8 FUEL PMP/LINE HTR 3B R I 
32560 100 56.8 TURB GAS GEN HTR 1 A  
32560210 56.8 TURB GAS GEN HTR 1E 
T 
r t  32560300 56.8 TURB GAS GEN HTR 2A 
I 
A , O  
325604 10 56.6 TURB GAS GEN HTR 2B 
32560500 56.8 TURB GAS GEN HTR 3A 
325606 10 56.8 TURB GAS GEN HTR 3B R r 
68.7 OIL  LINE HTR 1A 
68.7 O I L  LINE HTR 1B 
I 32570300 71 .O OIL LINE HTR 2A A ,  0 E i 
3257041 0 71 . O  O I L  L I N E  HTR 28 R 1 i 
32570500 71 .0 OIL LINE HTR 3A A , O  1 ti 
32570610 71 . O  OIL LINE HTR 3B R 
32580100 28.3 A P U  1 PRI  H20 HTR 1 A  A , O , D  1 1 
32580200 28.3 APU 1 PRI H20 HTR 1B R 
B - I .  15 
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TABLE B-I.- HEATER POWER AND USAGE DESCRIPTION Z / 
Heater Power 
I D  no. (watts)  Heater name Use 
- -- 
32580 300 8.2 APU 2 PRI H20 HTR 1A A,O,D 
32580400 8.2 APU 2 PRI H20 HTR 1B R 
32580500 26.8 APU 3 PRI H20 HTR 1A A , O , D  
32580600 26.8 APU 3 PRI H20 HTR 1B R 
32590 100 30.1 APU 1 SEC H20 HTR 2A A,O,D 
32590200 30.1 APU 1 SEC H20 HTR 2B R 
32590 300 13.7 APU 2 SEC HZ0 HTR 2A A , O , D  
32590400 13.7 APU 2 SEC H20 HTR 2R R 
32590500 13.7 APU 3 SEC H20 HTR 2A A , O , D  
32590600 13.7 APU 3 SEC H20 HTR 28 R 
32600 100 15.1 PRI H20 TNK PRI HTR A , O , D  
32600200 15.1 PRI H20 TNK SEC HTR R 
32610 100 15.1 SEC H20 TNK PRI HTR A , O , D  
326 10200 15.1 SEC H20 TNK SEC HTR R 
12.5 Mi H20 TNK PRI HTR 
12.5 GC H20 TNK SEC HTR 
32630 100 12.5 CG H20 TK LN HT S04A A,O,D 
32630200 12.5 GG H20 TK LN HT S04B R 
32630300 22.7 GG H20 TK LN HT S03A A , O , D  
32630400 22.7 GG H20 TK LN HT S03B R 
40210000** 500 .O WATER HTR-FOOD/HYG 0 
40220000** 405 .O OVEN HTR 0 
B-1.16 
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TABLE B-I.- HEATER POWER AND USAGE DESCRIPTION 
- 
H e a t e r  P o w e r  
I D  no. ( w a t t s  1 H e a t e r  name U s e  
--- 
FOOD WARMER-Om pH A 0 
FOOD WARMER-OFT PH C 0 
VACUUM VNT NOZ HTR 0 , D  . 
VACUUM VNT LNE HTR A O,D 
VACUUM V M  LNE HTR B R 
POT H20 NOZ HTR Not used 
POT H20 DUMP LN HTRA 
POT H20 DUMP LN HTRB 
WASTE NOZZLE HTR 
WASTE DUMP LINE HTRA 
WASTE DUMP LINE HTRB 
PRI FWTR LN HTA-TS5 
PRI FWTR LN HTB-TS8 
P R I  FWTR LN HTA-TS6 
PRI FWTR LN HTB-TS9 
PRI FWTR LN HTA-TS7 
P R I  FWTR LN HTB-TS10 
PRI FWTR LN HTA-TS5 
PRI FWTR LN HTB-TS2 
SEC WTR LN HTA-TS 1 1 A,O,D 4 0 8 2 0  1 0 0  21.2 
4 0 8 2 0 2 1 0  21 .2  SEC FWTR LN HTB-TS14 R 
4 0 8 2 0 3 0 0  21.2 SEC FWTR LN HTA-TS12 A,O,D 
ar 
B-1.17 
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(watts) Heater name U s e  
SEC FWTR LN HTB-TS15 
SEC FWTR LN HTA-TS13 
SEC FWTR LN HTB-TS16 
SEC FWTR LN HTA-TS3 
SEC FWTR LN HTB-TS4 
HI  LD DUCT HTRl SECl  
H I  LD DUCT HTR2 SECl  
HI LD DUCT HTR3 SEC1 
HI LD DUCT HTRl SEC2 
H I  LD DUCT HTR2 SEC2 
H I  LD DUCT HTR3 SEC2 
H I  LD DCT NOZ HT GP1 
HI LD DCT NO2 HT GP2 
H I  LD DCT NOZ HT GP3 
TOP'G DUCT HTRl SEC1 
TOP'G DUCT HTR2 SECl  
TOP'G DUCT HTR3 SECl  
TOP 'G DUCT HTRl SEC2 
TOP'G DUCT HTR2 SEC2 
TOP'G DUCT HTR3 SEC2 
TOP'G DUCT HTRl SEC3 
TOP'G DUCT HTR2 SEC3 
B-I. 18 
TABLE B-I.- HEATER WWER AND USAGE DESCRIPTION 
Heater Power 
I D  no. (watts)  Heater name Use 
40930100 64.8 TOP 'G DUCT HTRl SEC4 A , O , D  
409302 10 64.6 TOP'G DUCT HTR2 SEC4 R 
40940100 25.0 SONIC LFT NOZ HTB 1A 
40940210 25.0 SONIC LFT NOZ HTR 1B 
24.7 SONIC RHT NOZ HTR 2A 
25.0 SONIC RHT NOZ HTR 2B 
5004!3000@ 18.0 LC RETRACT C I R C  VLV 
50510100* 1944.0 C I R C  MOTOR PUMP 81 
505 1 0200* 1944.0 C I R C  MOTOR PUMP #2 
. . CIRC'MOTOR PUMP t 3  
L I  ELVON ACTR HTR A 
L I  ELVON ACTR HTR B 
LO ELVON ACTR HTR A 
LO ELVON ACTR HTR B 
R I  ELVON ACTR HTR A 
R I  ELVON ACTR HTR B 
RO ELVON ACTR HTR A 
RO ELVON ACTR HTR B 
WSB TK/BOILER HTR 1A 
WSB TK/BOILER HTR 1B 
WSB TK/BOILER HTR 2A 
WSB TK/EOILER HTR 2B 
77FM2 
TABLE 9-1.- HEATER POWER AND USAGE DESCRIPTION 
Heater Power 
I D  no. (watts)  Heater name Use 
50530500 158.9 WSB TK/EOILER HTR 3A As0 
505306 10 162.0 WSE TK/BOILER HTR 3B R 
50540100 73.6 WSB V%NT NOZZ HTR 1A A 
50540210 75.2 WSB VENT NOZZ HTR 1B R 3 
WSB VENT NOZZ HTR 2A 
WSB VENT NOZZ HTR 2B 
WSB VENT NOZZ HRT 3A 
WSB VENT NOZZ HTR 38 
BODYFLAP PW HTR A 
EODYFLAP PDU HTR B 
RUD SPEK HTR A 
RUD SPBK HTR B 
BDYFLAP A SCD LN HT 1 
50700200 6.5 BDYFLAP A SCD LN HT 2 
50700300 1.5 BDYFLAP B SCD LN HT 1 
50700400 1.5 BDYFLAP B SCD LN HT 2 
50710100 8.4 RD SPDBK SCD LN HT 1 
i 507 10200 8.4 RD SPDBK SCD LN HT 2 R ! i 51510100 36.0 LRMS SHDR PED HTR-1 0 1 
51510200 27 .3  LRMS SHDR YW LD HT-1 0 
51510300 18.6 LRMS SHDR PH TO HT-1 0 i 




B-I .  20 
- - -  - e 2- ***-**.- * *-- + - 
1 
- --.,'I 
z - .  , & &  ' . A. % .- - 
TABLE B-1.- HEATER POWER AND USAGE DESCRIPTION - Concluded 
- 
Heater Power 
I D  no. (watts) Heater name Use 
-- -- 
--- 
51510500 30.9 LRMS ELB PH TOR HT-1 0 
56.4 LRMS ELB EL '1% HTR-1 
85.5 LRMS WR FWD TR HTR- 1 
23.5 LRMS IJR PH TOR IUR-1 
51510900 14.5 LRMS WR YW TOR HTR-1 U 
51511100 38.5 LRMS WR ROLL EX HT-1 
51511200 19.5 LRMS WR ROLL EL HT-1 
51511300 48.4 LRMS END EFF #l  HT-1 0 
51511400 27.5 LRMS END EFF a2 HT-1 
51610100 36 .O LRMS SIiDR :'.:D HTR-2 
51610200 27.3 LRMS SHDR YW LD HT-2 0 
51610:300 :8 .h LRMS SliDR PH TO HI'-2 
51610490 56.4 LRMS SHDR EL TR WT-2 
51610500 30.9 LRMS ELB PN TOR HTR-2 0 
51610600 56.4 LRPS ELB EL TR HTR-2 0 
51610700 85.5 LRMS WR FWD '1'R HTR-2 0 
51610800 23.5 LRMS WR PH TOR HTR-2 0 
51610900 14.5 LRMS WR YW TOR HTR-2 I) 
516: 100 38.5 LRMS WR ROLL EX IiT-2 0 
5161 1200 14.5 LRMS ROLL EL HT-2 
5161 1300 48.4 LRMS END EFF 1 HT-2 
5161 1400 27.5 LRMS END EFF #2 HT-2 0 
77FM2 
TABLE B-I.- HEATER POWER AND USAGE DESCRIPTION - Concladed 
Hea ter Power 
I D  no. (watts)  Hearer name Use 
240 $0  LEFT ADP HT-MAST 
355.0 EBFT ADP HT-TTEMP 
266.0 LEFT ADP HT-PROBE 
240.0 RIGHT ADP HT-MAST 
355.0 RIGHT ADP HT-TTEMP 
266.0 RIGHT ADP HT-PROEE 
B - I .  22 
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8-11 t k ) . - ASCENT COMMON HEA TEH USAGE 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
F - - . ----- -- -. 
SRB s e p  Crew 
Hea t,etl L i f t -o f f :  t o  con f' 
I D  t o  Crew t c  
no. SRB s e p  c onf 90 min 
08520100 100 100 100 On from pwr x f r  ' i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T 90 min 
i 08520300 100 100 100 On from pwr x f r  i n t  t o  o r b i t a l  
1 c o n d i t i o n s  a t  T + 90 min 
100 100 OR from pwr x f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
100 100 On from pwr x f r  i n t  t o  o r b i t a l  
cond i t i o n s  a t  T + 90 min 
0 0 From pwr x f r  i n t  t o  L/O - ?2 s e c  
16241200 90 .O 0 0 From pwr x f r  i n t  t o  L/O - 22 s c c  
1624 1300 90 . O  0 0 From pwr x f r  i n t  t o  L/O - 22 s e c  
16241 400 90 0 0 0 From pwr x f r  i n t  t o  L/O - 22 sec 
16250 100 90 .O 0 0 From pwr x f r  i n t  t o  L/O - 22 s e c  I 
16250 300 00.0 0 0 From p w  x f r  i n t  ts L/O - 22 sec 
I 
I 16250500 90 .O 0 0 From pwr x f r  i n t  t o  L/O - 22 s e c  
Frorn p w  x f r  i n t  t o  L/O - 22 s e c  
i 0 0 4 21510100 4.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 4 
t 21510200 0 0 0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 1 I 
21510300 0 0 8.0 O f f  u n t i l  ent ibled a t  1 hr  5 min 
21510400 0 0 17.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
21510500 0 0 10.0 O f f  u n t i l  q n a b l e d  a t  1 h r  5 min 
21510600 0 0 0 Off u n t i l  e n a b l e d  ?t 1 h r  5 min 
21510700 0 0 17.0 Off  u n t i l  e n a b l e d  a t  1 h r  5 min 
- 
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B-I1 ( A )  . - ASCENT COMMON HEATER USAGE 'r. 
Duty c y c l e  ( u s ~ , y e  f a c t o r )  -. p e r c e l l t  
SRB s e p  Crew 
H e a t e r  L i f t - o f f  t o  con  f 
I D  t o  C r e w  t o  
n o .  SRB s e p  c onf  90 min 
21510800 0 0 17.0 Off u n t i l  e n a b l e d  a t  1 h r  5 m i n  
21510900 0 0 17.0 O t ' f  u n t i l  e n a b l e d  at; 1 h r  5 min I 
2151 1100 0 0 17.0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
21511200 0 0 8 .0 Off' t1ntj.L anabl.ed a t  1 I'lr 5 min 
215'1 1300 0 0 8.0 Ofl '  1117 1 51 onnblec? a t  1 h r  5 min B 4 
21530 100 0 0 4.5 OCf ; l n t i l  e n a b l e d  x t  1 h r  5 min 1 
O f f  ~ l n t i l  e n a b l e d  a t  1 h r  5 m i r l  
O f f  u n t i l  e n a b l e d  a t  ? llr 5 mirl 
O f f  w t i l  e n a b l e d  at 1 h r  5 min 
Off u n t i l  e n a b l c d  a t  1 hrl 5 mj.n 
Off u n t i l  e n a b l c d  a t  1 l?r 5 lnin 
O f f  u n t i l  e n a b l e d  a t  1 h r  5 rnin 
Urf u n t i l  e n a b l e d  a t  1 h r  5 min 
O f f  u n t i l  e n a h l e d s t  1 h r  S tnin 
Off u n t i l .  e n a b l e d  at; 1 h r  5 msn 
O f T  u n t i l  e n a b l e d  a t  1 h r  5 min 
21531300 0 0 8.0 Off u n t i l  a ~ ~ a h l e d  a t  I h r  5 min 
21700 100 80 .O 57.4 25 .:I Or1 f r e m  pwr xTr ; n t  t o  o l * b i t n l  
c o n d i t i o n s  a t  T + 90 mln 
21700300 80 .O 57 . 4  25 .l) Qn f rom pwv x f r  i u t  t o  o r b i t a l  
c ? u n d i t i s n s  a t  T t. !It3 rn.S.n 
- -- 
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B-I1 ( A) . - ASCENT COMMON HEATER USAGE 
Duty c y c l e  (usage  f a c t o r )  - p e r c e n t  
-- 
SRB sep  Crew 
Heater  L i f t - o f f  t o  con f 
1 D t o  Crew t o  
no. SRB sep c  onf 90 min 
21710100 60 .O 43.5 20.5 On from pwr xf'r- i t ? t  t o  o r b i t a l  
I conditions a t  T + 90 min 
217 10300 60 .O 43.5 20.5 On from pwr x f r  i n t  t o  o r b i t a l .  
c o n d i t i o n s  a t  T + 90 min 
217 10500 80 .O 55.3 20.8 On from pwr x f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
On from pwr s f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  'l' + 90 min 
On from pwr x f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
On from prir x f r  j.nt t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
On from pwr x f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
On from pwr xPr i n t  t o  o r b i t a l  
c o n d i t o n s  a t  T + 90 min 
On from pwr x f r  i n t  to  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
O f f  u n t i l  enab led  a t  1 h r  5 min 
O f f  u n t i l  enabled  a t  1 h r  5 lnin 
Off u n t i l  enabled  :j' 1  h r  5 min 
Off u n t i l  enabled  a t  1 h r  5 min 
O f f  u n t i l  enabled  a t  1 h r  5 min 
0 13.8 O f f  u n t i l  enabled  a t  1 h r  5 m i 1 1  
0 10 .O Off u n t i l  enabled  a t  1 h r  5 nlln 
B- I1  ( A )  . - ASCENT COMMON HEATER USAGE I 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  I 
SRB s e p  Crew 
Heater L i f t - o f f  t o  con f 
I D  t o  C r e w  t o  
no. SRB sep  c onf 90 min Remarks 
b - 
225 10800 0 0 17.3 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
12.9 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
13.5 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
9.5 Off u n t i l  enp'.' :.! -..c ? h r  5 min 
19.5 Off u n t i l  erlab? *. , st 1 h r  5 rnin 
12.1 Off u n t i l e n a b l e d a t  1 h r  5 m i n  
17.7 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
11.0 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
11.5 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
11.3 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
I 
22520400 0 0 11.0 Off u n t i l  e n a b l e d  a t  1 h r  5 m i n  
22520500 0 0 7.0 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
22520600 0 0 7.0 Off u n t i l  e n a b l e d  a t  1 h r  5 min I I 22520700 0 0 7.0 Off u n t i l  e n a b l e d  a t  1 h r  5  min 1 ! 22520800 0 0 10.5 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
3 
22520900 0 0 10.5 Off u n t i l  e n a b l e d  a t  1 h r  5 min \ 
11 
2252 1 100 0 0 10.5 Off u n t i l  e n a b l e d  a t  1 h r  5 min 1 
2252 1200 0 0 8 .0  Off u n t i l  e n a b l e d  a t  1 h r  5 min 
2252 1300 0 0 8 . 5  Off u n t i l  e n a b l e d  a t  1 h r  5 min 
2 2530 100 0 0 1 1.0 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
22530200 0 0 11.5 Off u n t i l .  e n a b l e d  a t  1 h r  5 min 
B-11.4 
- -.. &,* r. .- - <  " *  * -  " +  
0. . I  
A .*-. . . . . - -  A -  . - A . & ~ - _ > * & & . ' & k * I r  .a- . . . . 
- - 
- - ---_ _ _ _ _  
_l_Lg__ 
". . --.v----. - * -.-- "---+.%-. --------- 
B-I1 ( A )  .- ASCENT COMMON HEATER USAGE 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
SRB s e p  Crew 
Heater L i f t - o f f  t o  c o n f  
I D  t o  C r e w  t o  
no. SRB s e p  c onf 90 min Remarks 
22530300 0 0 11.0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
0 11.0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
0 7.0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22530600 0 0 7.0 O f f '  u n t i l  e n a b l e d  a t  1 h r  5 min 
22530700 0 0 7.0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22530800 0 0 '10.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22530900 0 0 10.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
1 
22531 100 0 0 10.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 1 
\ 
2253 1200 0 0 1.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min , d 1 
0 8.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
0 13.5 O f f  u n t i l e n a b l e d a t  1 h r  5 m i n  
0 11.6 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22550 100 0 0 0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 1 
22550200 0 0 8.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 1 
22550300 0 0 0 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22550400 0 0 8.5 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22560100 0 0 3.9 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22560300 0 0 3.9 O f f  u n t i l e n a b l e d a t  1 h r  5 m i n  
22560500 0 0 3.9 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22570 100 0 0 6.2 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22570300 0 0 6.2 O f f  u n t i l  e n a b l e d  a t  1 h r  5 m i n  
-- 
B-11 ( A )  .- &CENT COMMON HEATER USAGE 
Duty cyc le  (usage f a c t o r )  - percen t  
SRB sep Crew 
Heater Lift-off  t o  conf 
I D  t o  Crew t o  





22570500 0 0 6.2 Off u n t i l  enabled a t  1 hr 5 min 
30560 100 0 100 Off u n t i l  enabled a t  1 h r  5 min 0 1 
I 30570000 0 0 f 25.0 Off u n t i l  enabled a t  1 h r  5 min 
I 32030 1 20 100 100 100 On from pkrr x f r  i n t  t o  L/O - 
i 5 min , then from 3 rnin a f t e r  
I i n s e r t i o n  (SRB Sep + 13 rnin 29 
s e c )  u n t i l  5 rnin p r i o r  t o  d e o r b i t .  
(APU s t a r t )  
32030220 100 100 100 On from pwr x f r  i n t  t o  L/O - 
5 min, then from 3 min a f t e r  
i n s e r t i o n  (SRB Sep + 73 min 29 
set) u n t i l  5 min p r i o r  t o  d e o r b i t .  
(APU s t a r t )  
I 
100 100 On from pwr x f r  i n t  t o  L/O - 
5 min, then from 3 min a f t e r  
i n s e r t i o n  (SRB Sep + 13 rnin 29 
P s e c )  u n t i l  5 min p r i o r  t o  d e o r b i t .  
I (APU s t a r t )  
I 32510100 0 0 0 R e f l e c t s  duty cyc les  i f  p r o p e l l a n t  temperature is 70°F o r  g r e a t e r  
325 10300 0 0 0 Ref lec t s  duty cyc les  i f  p r o p e l l a n t  
temperature i s  7o0F o r  g r e a t e r  i 325 10500 0 0 0 Ref lec t s  duty cyc les  i f  p r o p e l l a n t  temperature is  70°F o r  g r e a t e r  
32520100 45 .O 4.7 11.2 On from pwr x f r  i n t  t o  o r b i t a l  
cond i t ions  a t  T + 90 min 
32520300 45 .O 4.7 11.2 On from pwr x f r  i n t  t o  o r b i t a l  
cond i t ions  3t T + 90 rnin 
32520500 45 .O 4.7 11.2 On from pwr x f r  i n t  t o  o r b i t a l  
cond i t ions  a t  T + 90 min 
13-1 I. 6 
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B-I1 ( A )  . - ASCENT COMMON kiEATER USAGE 
Duty c y c l e  (usage  f a c t o r )  - p e r c e n t  
SRB s e p  C r e w  
Heater  L i f t - o f f  t o  conf 
I D  t o  Crew t o  
no. SRB sep  c onf 90 min Remarks 
32530 100 50 .O 37.5 20.0 On from pwr x f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin 
32530300 50 .O 37.5 20.0 On from pwr. x f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
32530500 50 .O 37.5 20.0 On from pwr x f r  i n t  t o  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
32540100 0 5.4 12.9 h a b l e d ,  b u t o f f u n t i l S R B S e p ,  
t h e n  on t h r u  o r b i t a l  c o n d i t i o n s  
a t  90 rnin 
32540300 0 5.4 12.9 Enabled,  b u t  o f f  u n t i l  SRB Sep,  
t h e n  on t h r u  o r b i t a l  c o n d i t i o n s  
a t  90 min 
i 
32540500 0 5.4 12.9 Ehabled,  b u t  o f f  u n t i l  SRB Sep,  
t hen  on t h r u  o r b i t a l  c o n d i t i o n s  
a t  90 min 
32550 100 32 .O 0 0 On from pwr x f r  i n t  t o  L/OFF, 
t h e n  o f f ,  a l t hough  enab led ,  t h r u  
o r b i t a l  c o n d i t i o n s  a t  90 min 
O On from pwr x f r  i n t  t o  L/CFF, 
t h e n  o f f ,  a l t hough  enabled, t h r u  
o r b i t a l  c o n d i t i o  , a t  90 min 
0 On from pwr x f r  i n t  t o  L/OFF, 
t h e n  o f f ,  a l t hough  enab led ,  t h r u  
o r b i t a l  c o n d i t i o n s  a t  90 rnin 
32560100 62 .O 0 0 On from pwr x f r  i n t  t o  L/OFF, 
2 t h e n  o f f ,  a l t h o u g h  enab led ,  t h r u  i o r b i t a l  c o n d i t i o n s  a t  90 min 
32560 300 61  .O 0 0 On from pwr x f r  i n t  t o  L/OFF, 
t h e n  o f f ,  a l t hough  enab led ,  t h r u  
o r b i t a l  c o n d i t i o n s  a t  90 min 
C-11.7 
B-11 ( A) . - ASCENT COMMON HEATER USAGE 
Duty c y c l e  (usage  f a c t o r )  - p e r c e n t  
SRB sep  Crew 
Heater  Li f t -of f  t o  conf 
I D  t o  Crew t o  
no. SRB s e p  c onf 90 min Remarks 
32560500 60 .O 0 0 On from pwr x f r  i n t  t o  L/OFF, 
t hen  o f f ,  a l t hough  enab led ,  t h r u  
o r b i t a l  c o n d i t i o n s  a t  90 min 
32570 100 15 .O 0 0 On from p w  x f r  i n t  t o  L/OFF, 
t hen  o f f ,  a l t hough  enab led ,  t h r u  
o r b i t a l  c o n d i t i o n s  a t  90 min 
32570300 15 .O 0 0 On Pom pwr x f r  i n t  t o  L/OFF, 
then o f f ,  a l t hough  enab led ,  t h r u  
o r b i t a l  c o n d i t i o n s  a t  90 min 
32570500 15 .O 0 0  On from pwr x f r  i n t  t o  L/OFF, 
Fi ,. 
t hen  o f f ,  a l t hough  enab led ,  t h r u  
o r b i t a l  c o n d i t i o n s  a t  90 min 
8-11 ( 0)  . - ASCENT WARM DAY LAUNCH i 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  i 
SRB s e p  Crew 
H e a t e r  L i f t - o f f  t o  c o n f  
I D  t o  Crew t o  
no. SRB s e p  c onf 90 min Remarks 
05410100 50 .O 50 .O 0 On u n t i l  MECO + !4 min 55 sec 
( 1  1 min 34 sec a f t e r  SRB S e p )  
054 10200 50 .O 50 .O 0 On u n t i l  NECO + 4 min 55 sec 
(11 min 34 sec a f t e r  SRB S e p )  
054 10300 50 .O 50 .O 0 On u n t i l  MECO + 4 min 55 sec 
(11 min 34 sec a f t e r  SRB S e p )  
32580 100 60 .O 51 .1 38.6 Enabled d u r i n g  a s c e n t  
I 32580 300 60 .O 51 . I  38.6 Enabled d u r i n g  a s c e n t  
i 
32580500 60 .O 51 . I  38.6 Enabled d u r i n g  a s c e n t  
k 
Tr 32590 100 60 .O 51 . I  38.6 Enabled d u r i n g  a s c e n t  1 3 
I 
t 32590300 60 .O 51 . I  38.6 Enabled d u r i n g  a s c e n t  3 d 
32590500 60 .O 51 . I  38.6 Enabled d u r i n g  a s c e n t  
32600 100 0 0 0 Ehabled d u r i n g  a s c e n t  
326 10 100 0 0 0 Enabled d u r i n g  a s c e n t  
i 32620 100 0 0 0 Enabled  d u r i n g  a s c e n t  1 7 
32630 100 60 .O  51 . I  38.6 Enabled d u r i n g  a s c e n t  
32630300 60 .O 51 . I  38.6 Ehabled d u r i n g  a s c e n t  
40820 100 0 2 . 3  5.6 O f f  u n t i l  T +  14 min (SRB S e p +  
11 min 56 s e c )  
40820300 0 5.6 14.0 Off  u n t i 1 T - t - 1 4 n i i n  (SRB S e p +  
* ' 1 1  min 56 s e c )  
' .  
40820500 0 7 .o 17.5 Off  u n t i l  T + 1 4  min (SRB Sop + 
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B-I1 (B) . - ASCENT WARM DAY LAUNCH 
Duty c y c l e  (u sage  f a c t o r )  - p e r c e n t  
SRB s e p  
Heater L i f t -o f f  t o  
I D  t o  Crew 
no. SRB s e p  c  onf 
Crew 
ccnf  
t o  
90 rnin Remarks 
..---- 
9.2 O f f  u n t i l  T + 14 min (SRB Sep + 
11 rnin 56 s e c )  
33.1 On u n t i l  T - 5 min, t hen  o f f  
u n t i l  SRB Sep,  t hen  on w i t h  
s p e c i f i e d  usage u n t i l  o r b i t a l  
condl- t ions a t  T + 90 rnin 
19.4 On u n t i l T - 5 m i n ,  t h e n o f f  
u n t i l  SRB Sep,  t h e n  on w i t h  
s p e c j  f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
40870100 96 .O 66.7 20.2 On u n t i l  T  - 5  min, t hen  o f f  
u n t i l  SRB Sep,  t h e n  on wi th  
s p e c i f i e d  usage  u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T 4 90 rnin 
40900100 91 .O 69.2 26.2 On u n t i l  T - 5 m i n ,  t h e n o f f  
u n t i l  SRB Sep,  t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T  + 90 min 
40910100 100 69.9 27.9 On u n t i l  T - 5  min, t hen  o f f  
u n t i l  SRB Sep,  t h e n  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin 
40920100 100 74.9 39.9 On u n t i l  T  - 5  min, t hen  o f f  
u n t i l  SRB Sep,  t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin I* 
40930100 100 75.7 41.7 O n u n t i l  T - 5 r n i n ,  t h e n o f f  
u n t i l  SRB Sep,  t h e n  on w i t h  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T  + 90 rnin 
B - I 1  (B) . - ASCENT WARM DAY LAUNCH 
Duty c y c l e  (u sage  f a c t o r )  - p e r c e n t  
SRB s e p  Crew 
Heater  L i f t - o f f  t o  conf 
I D  t o  Crew t o  
no. SRB s e p  conf  90 min Remarks 
40940100 0 74.9 39.9 Enabled b u t  o f f  u n t i l  SRB Sep,  
t hen  on w i t h  s p e c i f i e d  u sage  
t o  o r b i t a l  c o n d i t i o n s  a t  T + 
90 min 
40950100 0 75.7 4 1 .7  Ehabled b u t  o f f  u n t i l  SRB Sep, 
t hen  on w i t h  s p e c i f i e d  u sage  
t o  o r b i t a l  c o n d i t i o n s  a t  T + 
90 min 
4.1 On from pwr x f r  i n t  u n t i l  o r b i t a l  
c o n d i t i o n s  aZd T + 90 min 
7.9 On from pwr x r r  i n t  u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
5.9 On from pwr x f r  i n t  u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
0 On from pwr x f r  i n t  u n t i l  L/O 
+ 30 s e c ,  t h e n  on a t  100% usage  
u n t i l  SRB Sep + 20 min, t hen  
t u r n e d  o f f  by crew 
0 On from pwr x f r  i,?t u n t i l  L/O 
+ 30 s e c ,  t hen  on a t  100% usage  
u n t i l  SRB Sep + 20 min, then  
t u rned  o f f  by crew 
0 On from pwr x f r  i n t  u n t i l  L/O 
+ 30 s e c ,  t h e n  on a t  100% usage  
u n t i l  SHB Sep + 20 min, t hen  
t u r n e d  o f f  by crew 
B-I1 ( C )  . - ASCENT COLD DAY LAUNCH 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
SRB s e p  Crew 
Heater L i f t - o f f  t o  con  f 
ID t o  Crew t o  
no .  SRB asp c onf 9 0  min Remarks 
On u n t i l  MECO + 4 rnin 5 5  sec 
(SRB S e p  + 11 rnin 34 s e c )  
On u n t i l  MECO + 4 min 5 5  sec 
(SRB Sep  + 11 min 34 s e c )  
On u n t i l  MECO + 4 rnin 5 5  sec 
(SRB Sep  + 11 min 34 s e c )  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled dur in : -  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
OFF u n t i l  T + ' (SRB S e p  
+ 11 rnin 56 s e c  
OFF u n t i l  T + 11 'SRB Sep  
+ 11 rnin 56 s e e )  
40820500 0 73 .5  33.9 O F F u n t i l T +  1 4 m i n ,  ( S R B S e p  
+ 11 rnin 56 s e e )  
B-11.12 
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B- I1  ( C) . - ASCENT COLD DAY LAUNCH 
Duty c y c l e  (usage  f a c t o r )  - p e r c e n t  
SRB sep  Crew 
Heater L i f t - o f f  t o  conf  
I D  t o  C r e w  t o  
no. SRB sep  c  onf 90 min Remarks 
40820700 0 70.1 25.6 OFF u n t i l  5 + 14 min, (SRB Sep 
+ 11 rnin 56 s e c )  
40850100 45 .O 72.1 33.1 On u n t i l  T - 5 min, then  o f f  
u n t i l  SRB Sep, t hen  on w i t h  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin 
19.4 O n u n t i l  T - 5 m i n ,  t h e n o f f  
u n t i l  SRB Sep, t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin 
20.2 On u n t i l  T - 5 min, then O M  
u n t i l  SRB Sep, t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin 
26.2 O n u n t i l  T - 5 m i n ,  t h e n o f f  
u n t i l  SRB Sep,  t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin 
27.9 On u n t i l  T - 5 min, then  o f f  
dnti.1 SRB Sep, t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a i  
c o n d i t i o n s  a t  T + 90 min 
39.9 On u n t i l  T - 5 min, then o f f  
u n t i l  SRB Sep,  t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 rnin 
41.7 O n u n t i l  T - 5 m i n ,  t h e n o f f  
u n t i l  SRB Sep,  t hen  on wi th  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
B-I1 (C).-  ASCENT COLD DAY LAUNCH 
Duty c y r 7  a (usage  f a c t o r )  - p e r c e n t  1 
SRB s e p  C r e w  
Iiaa ter L i f t - o f f  t o  conf  
I D  t o  Crew t o  
no. SRB s e p  conf 90 min 
40940100 100 74.9 39.9 On u n t i l  T  - 5 min,  then  o f f  
u n t i l  SRB Sep,  t hen  on w i t h  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T  + 90 min 
40950100 100 75.7 41.7 O n u n t i l  T - 5 m i n ,  t h e n o f f  
u n t i l  SRB Sep,  t h e n  on w i t h  
s p e c i f i e d  usage u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
50530100 17 .O 12.3 5.8 On from pwr x f r  i n t  u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
I 
50530300 18 .O 13.7 7.7 On f ' r ~ m p w r x ~ r  i n t  u n t i l o r b i t a l  
c o n d i t i o n s  a t  T + 90 min 
i 
50530500 17 .O 13.1 7.6 On fram pwr x f r  i n t  u n t i l  o r b i t a l  
c o n d i t i o n s  a t  T  + 90 min 
50546100 52.2 100 0 On from pwr x f r  i n t  u n t i l  L/off  
+ 30 s e c ,  then  on a t  100% usage  
u n t i l  t u rned  o f f  by crew a t  SRB 
Sep + 20 rnin 
0 On from pwr x f r  i n t  u n t i l  L/off 
+ 30 sec, then  on a t  100% usage  
u n t i l  t u rned  o f f  by crew a t  SRB 
Sep + 20 min 
0 On from pwr x f r  i n t  u n t i l  L/off  
+ 30 see, then  on a t  100% usage  
u n t i l  t u rned  o f f  by crew a t  SRB 
Sep + 20 min 
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TI B-I1 i D )  . - ASCENT WORST CASE LAUNCH 
Duty c y c l e  (u sage  f a c t o r )  - p e r c e n t  
$ 
Lift-off Crew 
Heater  t o  con f 
I D  Crew t o  
no. c onf 90 min Remarks 
05410190 100 0 On u n t i l  MECO + 4 min 55 s e c  (13 min 
38 sec a f t e r  L / o f f )  
054 10200 100 0 On u n t i l  MECO + 4 mi17 55 s e c  (13 min 
38 s e c  a f t e r  L / o f f )  
054 10300 100 0 On u n t i l  MECO iv 4 min 55 s e c  (13 min 
38 s e c  af ter  L / o f f )  
08520100 100 100 On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
a t  T + 90 min 
08520300 100 100 On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
a t  T + 90 min 
08530100 100 100 Qn from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i n n s  
a t  T .b 90 min 
085 30300 100 100 On from pwr x f r  i u t  t o  o r b i t a l  c o n d i t i o n s  
a t  T + 90 min 
1624 1100 100 0 From pwr x f r  i n t  t o  L/O - 22 s e c  
I; 
1624 1 200 100 0 From pwr xfr i n t  t o  L/O - 22 sec 
16241300 100 0 From pwr x f r  i n t  t o  L/O - 22 s e c  
16241400 100 0 From pwr x f r  Pnt  t o  L/O - 22 s e c  
16250100 100 0 From pwr x f r  i n t  t o  L/O - 22 sec 
16250300 100 0 From pwr x f r  i n t  t o  L/O - 22 s e c  
162505OQ 100 0 From pwr x f r  i n t  t o  L/O - 22 s e c  




21510100 0 100 Off u n t i l  enabled  a t  1 h r  5 min 
21510200 0 0 Off u n t i l  enab led  a t  1 h r  5 min 1 
-- 
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B - I 1  ( D) . - ASCENT WORST CASE LAUNCH 
-? 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
L i f t - o f f  Crew 
Heater t o  conf  
I D  Crew t o  
no. c onf QO min Remarks 
21410300 0 1 CO O f f  u n t i l  enab l ed  a t  1 h r  5 ~ n i n  
21510400 0 100 Off  u n t i l  enabled  a t  1 h r  5 min 1 
21510530 0 100 Off u n t i l  enabled  a t  1 h r  5 min I 
21510600 0 0 Off  u n t i l  enab l ed  a t  1 h r  5 min 
21510700 0 100 Off u n t i l  enab l ed  a t  1 h r  5 min 
21510800 0 100 Off  u n t i l  enabled  a t  1 h r  5 min 
21510900 0 I00 Off u n t i l  enab l ed  a t  1 hr 5 min 
2151 1100 0 100 Off u n t i l  enabled  at  1 h r  5 min 
2151 1200 0 100 Off u n t i l  enab l ed  a t  1 h r  5 min 
21511300 0 100 Off u n t i l  enab l ed  a t  1 h r  5 rnin i 
21530100 0 100 O f f  u n t i l  enab l ed  a t  1 h r  5 min 1 
21530200 0 0 O f f  u n t i l  enab l ed  a t  1 h r  5 rnin i 1 
2 1530300 0 100 O f f  u n t i l  enab l ed  a t  1 h r  5 min 
21530400 0 100 O f f  u n t i l  enab l ed  a t  1 h r  5 min 
21530500 0 100 O f f  u n t i l  enab l ed  a t  1 h r  5 min 4 
21530600 0 0 Off  u n t i l  enab l ed  a t  1 h r  5 min 
21530700 0 100 Off u n t i l  enab l ed  a t  1 h r  5 min i 
Off u n t i l  enab l ed  a t  1 h r  5 min 
21530900 0 100 Off u n t i l  enab l ed  a t  1 h r  5 min 
21531 100 0 100 Off u c t i l  enabled  a t  1 h r  5 min 
21531200 0 100 O f f  u n t i l  enab l ed  a t  1 hr  5 min 
* -I. 
-- 
B - I 1  (D) .- ASCENT WORST C A S E  LAUNCH 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
L i f t - o f f  
t o  
Crew 
c o n f  
Crew 
conf  
t o  
90 rnin 
Heater 
I D  
no .  Remar-ks 
-- - 
O f f  u n t i l  e n a b l e d  a t  1 h r  5 mxn 
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On fiom pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On fr-om pwr x f r  i n t  t o  o r b i t a l  c c n d i t i o n s  
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On Porn pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
On from pwr x f r  i n t  t o  o r b i t a l  c o n d i t i o n s  
O f f  u n t i l  e n a b l e d  a t  1  h r  5  min 
O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
O f f  u n t i l  e n a b l e d  a t  1  h r  5  min 
O f f  u n t i l  e n a b l e d  a t  1  h r  5  min 
O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
O f f  u n t i l  e n a b l e d  a t  1  h r  5  min 
225 10700 0  100 O f f  u n t i l  e n a b l e d  a t  1  h r  5 mln 
22510800 0 100 O f f  u n t i l  e n a b l e d  a t  1  h r  5 min 
225 10900 0  100 Off  u n t i l  e n a b l e d  a t  1  h r  5 min 
- 
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B - I 1  ( D )  .- ASCENT WORST CASE LAUNCH 
Duty c y c l e  ( u s a g e  f e c t o r )  - p e r c e n t  
L i f t - o f f  2rew 
Hea te r  t o  conf  
I D  Crew t o  
no .  c o n f  90 min Remarks 
2251 1100 0 100 Off u n t i l  e n a b l e d  a t  1 h r  5 m i n  
2251 1 200 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
225 1 1300 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
I 225 1 1 400 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min I 
2251 1500 C 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22520 100 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22520200 0 100 O f f  u n t i l  e n a b l e d  a t  1 nr 5 min 
22520300 0 '  100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22520400 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22520500 0 100 Off  u n t i l .  e n a b l e d  a t  1 h r  5 min 
22520600 0 100 Off u n t i l  e n a b l e d  a t  1 h r  5 min i 
I 22520700 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22520800 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22520900 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
2252 1 100 0 100 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
22521 200 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
2252 1300 0 100 Off  u n t i l  e n a b l e d  a t  1 h r  5 min 
22530 100 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 rnin 
22530200 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22530300 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 rnin 
22530400 0 100 3ff u n t i l  e n a b l e d  a t  1 h r  5 min 1 
/ 
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B - I 1  i D) .- ASCENT WORST CASE LAUNCH 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
L i f t - o f f  Crew 
Heater to  conf' 
I D  Crew t o  
n o .  c o n f  90 min Remarks 
22530500 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22530600 0 100 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
22530700 0 100 Off u n t i l  e n a b l e d  a t  1 hr 5 min 1 
22530800 0 I00 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min i 
I 22530900 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
I 
i 2253 1 100 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
I 2253 1200 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
2253 1 300 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
li 
22540 100 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22540200 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22550 100 0 0 Enabled a t  1 h r  5 min,  no u s a g e  is 
e x p e c t a d  
I: 
I 22550200 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
I 2255b300 0 0 Enabled a t  1 h r  5 min ,  no u s a g e  i s  e x p e c t e d  I 22550400 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22560 100 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min ! j 
22560300 0 100 Off u n t i l  e n a b l e d  a t  1 h r  5 min 
22560500 0 100 Off u n t i l  e n a b l e d  a t  1 h r  5 min \ 
1, 
22570 100 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
22570300 0 100 Off u n t i l  e n a b l e d  a t  1 hr  5 min , 
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B-I1  ( D )  .- ASCENT WORST CASE LAUNCH i 
Duty c y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
1 
L i f t - o f f  Crew 
H e a t e r  t o  c o n f  
I D  Crew t o  
n o .  c onf 90 min Remarks 
30560 100 0 100 O f f  u n t i l  e n a b l e d  a t  1 hr 5 rnin 
30570000 0 100 O f f  u n t i l  e n a b l e d  a t  1 h r  5 min 
3 
\ 320 30 120 100 100 h a b l e d  d u r i n g  a s c e n t  
I 32030220 100 100 Enabled d u r i n g  a s c e n t  
1 
I 32030320 1 00 100 Enabled d u r i n g  a s c e n t  
325 10 100 0 0 Enabled d u r i n g  a s c e n t ,  n o  u s a g e  is e x p e c t e d  
325 10300 0 0 Fhabled d u r  ~g a s c e n t ,  no u s a g e  is e x p e c t e d  
325 10500 0 0 Enabled d u r i n g  a s c e n t ,  no u s a g e  is e x p e c t e d  1 t 
t 32520 100 100 100 Enabled d u r i n g  a s c e n t  1 
32520300 100 100 Enabled d u r i n g  a s c e n t  
32520500 ; 00 100 Enabled d u r i n g  a s c e n t  
32530 100 100 100 Enabled d u r i n g  a s c e n t  
32530300 100 100 Enabled d u r i n g  a s c e n t  
4 
32530500 100 100 Enabled d u r i n g  a s c e n t  1 
325 40 100 100 100 h a b l e d  d u r i n g  a s c e n t  
32540300 100 100 Enpbled d u r i n g  a s c e n t  
32540500 100 100 Enabled d u r i n g  a s c e n t  
32550 100 100 0 Enabled b u t  p r e d i c t e d  t o  b e  o f f  a f t e r  
L/of f 
0 i 32550 300 100 Enabled b u t  p r e d i c t e d  t o  be o f f  a f t e r  1 
L/of f 
U-11.20 
B-I1  (D) .- ASCENT WORST CASE LAUNCH 
Duty d y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
L i f t - o f f  Crew 
Heater to  c o n f  
I D  C r e w  t o  
no.  c onf  90 min Remarks 
32550500 100 0 Ehabled b u t  p r e d i c t e d  t o  be o f f  a f t e r  
L/of f 
Ehabled b u t  p r e d i c t e d  t o  b e  o f f  a f t e r  
L , o f f  
32560300 100 0 h a b l e d  b u t  p r e d i c t e d  t o  be o f f  af ter  
L/of f 
32560500 100 0 Enabled b u t  p r e d i c t e d  t o  b e  o f f  af ter  
L/off 
32570100 I00 0 Ehabled b u t  p r e d i c t e d  t o  be o f f  after 
L/off 
Ehabled b u t  p r e d i c t e d  t o  be o f f  a f t e r  
L/off 
32570500 100 0 Ehabled b u t  p r e d i c t e d  t o  be o f f  af ter  
L / o f f  
1 
32580100 100 100 h a b l e d  d u r i n g  a s c e n t  
r 
32580300 100 100 Enabled d u r i n g  a s c e n t  
32580500 100 100 Enabled d u r i n g  a s c e n t  
32590 100 100 100 Enabled d u r i n g  a s c e n t  
32590300 Irl) 100 Enabled d u r i n g  a s c e n t  
32590500 190 100 Enabled d u r i n g  a s c e n t  
Ehabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
Ehabled d u r i n g  a s c e n t  
Enabled d u r i n g  a s c e n t  
B-I1 (D) .- ASCENT WORST CASE LAUNCH 
Duty c y c l e  (u sage  f a c t o r )  - p e r c e n t  
L i f t - o f f  C r e w  
Heater  t o  conf  
I D  Crew t o  
no . conf 90 min Remarks 
Ehabled d u r i n g  a s c e n t  
Off u n t i l  L/oEf p l u s  14 min. ,  t h e n  on a t  
100% u n 8 i l  o r b i t a l  c o n d i t i o n s  a t  T + 90 
min 
Off u n t i l  L/off  p l u s  14 min.,  then  on a t  
100% u n t i l  o r b i t a l  c o n d i t i m s  a t  T  + 90 
min 
Off u n t i l  L/off  p l u s  14 min.,  t hen  on a t  
100% u n t i l  o r b i t a l  c o n d i t i o n s  a t  T  + 90 
min 
O f f  u n t i l  L /of f  p l u s  14 min . ,  t hen  on a t  
100% u n t i l  o r b i t a l  c o n d i t i o n s  a t  T + 90 
min 
On a t  100% u n t i l  t u r n e d  o f f  a t  T - 5 min. 
O f f  u n t i l  T  + 2 min,  then  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T + 90 rnin 
On at  100% u n t i l  t u r n e d  o f f  a t  T  - 5 min. 
Off u n t i l  T  + 2 min, t h e n  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T  + 90 min 
On a t  100% u n t i l  t u r n e d  o f f  a t  T - 5 min. 
O f f  u n t i l  T + 2 min,  t hen  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T + 90 min 
On a t  100% u n t i l  t u r n e d  o f f  a t  T - 5 min. 
Off u n t i l  T + 2 min, t h e n  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T  + 90 min 
On a t  100% u n t i l  t u r n e d  o f f  a t  T  - 5 min. 
O f f  u n t i l  T + 2 min,  then  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T + 90 min 
On a t  100% u n t i l  t u r n e d  o f f  a t  T - 5 min. 
Off u n t i l  T + 2 min, t hen  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T + 90 min 
B-I1 (D).- ASCENT WORST CASE LAUNCH - Concluded 
Duty c y c l e  (usage  f z c t o r )  - p e r c e n t  
L i f t - o f f  C r e w  
Heater  t o  conf 
I D  C r e w  t o  
no. conf 90 min Remarks 
40930100 100 100 On a t  100% u n t i l  t u rned  o f f  a t  T - 5 min 
Off u n t i l  T + 2 min, t h e n  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T + 90 min 
40940 100 100 100 On a t  100% u n t i l  t u rned  o f f  a t  T - 5 min 
Off u n t i l  T + 2 min, t hen  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T + 90 min 
40950100 100 100 3n at 100% u n t i l  t u rned  o f f  a t  T - 5 min 
Off u n t i l  T + 2 min, t h e n  on a t  100% u n t i l  
o r b i t a l  c o n d i t i o n s  a t  T + 90 min 
50530 100 100 100 On from pwr x f r  i n t  u n t i l  o r b i t a l  o p e r a t i o n s  
b 50530300 100 100 On from pwr x f r  i n t  u n t i l  o r b i t a l  o p e r a t i o n s  
E- I 
50530500 100 100 On from pwr x f r  i n t  u n t i l  o r b i t a l  o p e r a t i o n s  
50540100 100 0 On from pwr x f r  i n t  u n t i l  d i s a b l e d  a t  
T + 22 rnin 
50540300 100 0 On from pwr x f r  i n t  u n t i l  d i s a b l e d  a t  B T + 22 min 1 
I 
I 
50540500 100 0 On from pwr x f r  i n t  u n t i l  d i s a b l e d  a t  










TABLE E-111.- DESCEtJT HEATER USAGE c . 2 
Duty cycle  I 
Heater !usage f s c t o r )  , 
I I D  no." percent Remarks 
i - - 
\% 
b 0 2 8 5 0 ~ 0 0 ~  50.0 From 30 min p r io r  t o  PLB doors close u n t i l  close sequence s t a r t s  
From 4C0 R f t  t o  SR + 6.5 m i r .  
From 400 K f t  t o  SR + 6.5 m i n  
From 400 K f t  t o  SR + 6.5 min 
 fro^ 400 K f t  t o  SR + 6.5 m i n  
i 2171 0500 10.0 From 400 K f t  t o  SR + 6.5 min 
I 
I 21720 100 19.0 From 400 K f t  t o  SR + 6.5 min 
I 21 720300 22.0 From 400 K f t  co SR + 6.5 min 
i 21730100 19.C From 400 K f t  t o  SR + 6.5 min 
From 400 K f t  : to  SR + 6.5 m i n  
From 400 K f t  t o  SR + 6.5 rnin 
From 400 K f t  t o  SR + 6.5 min 
22510100 11.8 From 400 K f t  t o  SR + 6.5 min li 
I 225 10200 12.9 From 400 K f t  t o  SR + 0.5 min 
22510300 9.8 Frbm 400 K f t  t o  SR + 6.5 m i n  
22510400 .I 17y 1 From 400 K f t  t o  SR + 6.5 min 
I 225 10500 13.3 From 400 K f t  t o  SR + 6.5 min 
225 1060Q 13. 4 From 400 K f t  t o  SR + 6.5 min  
10.0 From 400 K f t  t o  SR + 6.5 min 
17.9 From 4C0 K f t  t o  5R + 6.5 rnin 
225 10900 12.2 From 400 K f t  t o  SR + 6.5 m i n  i 
2251 1100 13. 5 Frorn 400 K f t  t o  SR + 6.5 m i n  f 
-- 
aTCS heaters  not tabulated herein are  not used in  a n d  yses of descent. 
b ~ o s t  OFT. 
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'I'ABLE B-111.- DESCENT HEATER USAGE 
Duty cyc l e  
Heater  ( u s a ~ e  f a c t o r ) ,  
ID no.a pe rcen t  Remarks 
225 1 1200 9.5 From 400 K f t  t o  SR + 6.5 min 
2251 1300 19.7 Prom 400 K f t  t o  SR + 6 . 5  min 
From 400 K f t  t o  SR + 6.5 rr.i:l 
From 400 K f t  t o  SR + 6 .5  min 
From 400 K f t  t o  SR c b.5 rnin 
From 400 K f t  t o  SR + 6.5 rnin 
From 400 K f t  t o  SR + 6.5 rnin 
From 400 K f t  t o  SR + 6.5 min 
6 .5  From 400 K f't t o  SR + 6.5 rnin 
22520600 6 .5  Frorn 400 K f t  t o  SR + 6.5 min 
22520700 6 .5  From 400 K f t  t o  S:i + 6.5 min 
22 i20800 1'; .O From 400 K f t  t o  SR + 6 .5  min 
2%520900 10 .O From 400 K f t  t o  SR + 6.5 min 
22521 100 10 .O FI-om 400 K f t  t o  SR + 6.5  min 
From 400 R f t  t o  SH + 5.5 rnin 
From 400 K f t  t o  SH + b .5 rnin 
From 400 K f t  t o  SR + 6.5 rnin 
From 400 K f t  t o  SR + 6 .5  min 
22530300 11 .O From 400 K f t  t o  SR + 6.5 min 
I 22530400 1: .O From 400 K f t  t o  SN + 6 .5  m l f i  22530500 6 . 5  I'.na:n 400 K f L  t o  SR + 6.5  mlr: 
22530600 6 . 5  From 1100 K it t o  SR c b .5 min < 
----- 
"TCS h e a t e r s  not  t s b u l a t c d  here in  alee not  uscd lr, avs ly ses  of' descen t .  
bpos t  OFl. 
B - I I I  .2  i j 
I 
, . .ad j
TABLE B-I 11. - DESCENT :{EATER [JSACE 
Duty cycle 
Heater (usage factor '  , 
I D  m e a  percent Remarks 
22530700 6.5 From 400 K f t  t o  SR + 6.5 n l i n  
22530800 10. C Frow 400 K f t  t o  SR + 6.5 n,i:- 
22530900 10. C From 400 K f t  t o  SR + 6,5 min 
22531 100 10.0 From 400 K f t  t o  SR + 6.5 m i n  
22531200 0.5 From 400 K f t  to  SR + 6.5 min 
22531 300 1.0 From 400 K f t  t o  SR + F.5 min 
22540100 13.5 From 400 K f t to  SR + 6.5 min 
22540200 9.6 From 400 K f t  t o  SR + 6.5 min 
22550 100 0.0 From 4OC I: f t  t o  SR + 6.5 min 
From 400 K f t  t o  SR + 6.5 min 
From 400 K f t  t o  SR + 6.5 min 
From 400 K f t  t o  SR + 6.5 m i n  
From 400 K f t  t o  SR + 6.5 m i n  
From 400 K f t  t o  SR + 6.5 min 
30540300 12.5 Frcm 400 K f t  t o  SR + 6.5 min 1 
i 30540500 12.5 From 400 K f t  t o  SR + C.5 m i n  i 1 30560100 1G0. 0 1 From 400 K f t  t o  SR + 6.5 min 
30570000 0.0 Frow 400 K f t  t o  SR + 6.5 m i n  
32520100 24.0 From 400 K f t  to  SR + 6.5 min 
32520300 24.0 From 400 K f t  to  SR + 6.5 min 
32520500 22.0 From 400 K f t  to  SR + 6.5 m i n  
32530 100 23. (! From 400 K f t  t o  SR + 6.5 min i 
1 
i 
a ~ ~ S  heaters  not tabulated herein are not used in analyses of descent. 
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TAI'LE B-111. - DESCENT HEATER USAGE 
Duty c y c l e  
Heater (usace fac tor ! ,  
I D  no." pet ~ e n t  Remarks 
32530500 24.0 From 400 K f t  t o  SF! + C.5 m ? r j  i I 
325401110 26.0 From 400 K f t  t o  SR + 6.5 m i n  i 1
3254030C 26. O From 400 K f t  t o  SR + 6.5 m i n  I 
1 
32540500 25. 0 From 400 K ft. t o  SR + 6.5 min I 
32580 100 35.0 From 400 K f t  t o  SR + 0.5 min 
32580300 35.0 From 400 K ft; t o  SR + 6.5 min 
32580500 35.0 From 400 K f t  t o  SR + 6.5 rnin 
32590100 35.0 From 400 K f t  t o  SR + 6.5 rcin 
32590300 35.0 From 400 K f t  t o  SR + 6.5 m i n  
32590500 35. r! From 400 K f t  t o  SR + 6.5 min 
32600 100 G N/A 
32630100 35.0 Fron 406 R f t  t o  SR + 6.5 rnin 
32630300 35.0 From 400 K f t  t o  SR + 6.5 m i n  
40820 100 7 .0  From 400 K f t  t o  SR + 6.5 p i n  
40820300 17. 1 From 400 K f t  t o  SR + 6.5 m i n  
40820500 22.6 From 400 K f t  t o  SR + 6.5 m i n  
40820700 10.0 From 400 K f t  t o  SR + 6.5 min 
40850100 100.0 From E I  f o r  211 m i n  25 sec (100 K f t )  
40860 100 100. r Fkom E I  €or 24 r n i n  25 sac  (100 K f t )  
-.-- 
a~~~ h e a t e r s  no t  tabula ted  hersir!  a r e  not ~ l s e d  i n  an2lyses of  descent. 
b ~ o s t  OFT. 
77FM2 
TABLE B-I1 I. - DESCENT HEATER USAGE 
Heater 





(usage factor*) , 
percent Remarks 
From E I  for 24 min 25 sec (100 K E t )  
From E I  fo r  24 min 25 sec i 100 K f t )  
From 24 min 25 sec a f t e r  E I  to 
S,R + 6.5  min 
Fran E I  for  24 min 25 sec (100 K f t )  
From 24 min 25 sec a f t e r  E I  50 
SR + 6.5 min 
From E I  for  24 min 25 sec (100 K Et) 
35 -0 From 24 mfn 25 sec a f t e r  E I  to 
SR + 6.5 min 
100.0 F1.m E I  for 24 min 25 sec (100 K f t )  
35.0 From 24 min 25 sec a f t e r  E I  to 
SR + 6.5 min 
100 .O From E I  fo r  24 min 25 sec (100 K f t )  
35,O From 24 min 25 sec a f t e r  E I  to 
SR + 6.5 min 
100.0 Frcm E I  for 24 min 25 sec (100 K f t )  
From 24 min 25 sec a f t e r  E I  to 
SR + 6.5 min  
From SR + 2.5 min t o  EOM 
Frcm SR + 2.5 min t o  EOM 
50510200 100.0 From SR + 2.5 min t o  EOM 
5C5 10300 100.0 Frcm SR + 2.5 min t o  EOM 
52510100 100.0 Frsm 27 min 51 sec (40 K f t )  a f t e r  E I  
unt:: 6 min  30 sec a f t e r  SR 
- 
i a~~~ heaters not tabulated herein are  not used i n  analyses of descent. 
b ~ o s %  OFT. 
I 
8-111.5 
* --.--- ",. I -_  * 7 
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-:-A. & -.-.. . . L 
TABLE B - 1 x 1  . - DESCENT HEATER USAGE - Concluded 
Duty cycle 
Heater) (usage f a c t o r ) ,  
I D  no.a percent Remarks 
525'1 0200 100 .O From ?7 lnin 51 sec (40 K f t )  after1 Ei 
u n t i l  6 min 30 sec  a f t e r  SR 
525 '1 0300 100.0 From 27 min 51 sec ( Y O  K ft; :"! :!- E I  
u n t i l  6 niin 30 s s c  a f t e r  SR 
525 10400 100.0 From 27 min  51 sec (40 K f t )  af ' ter  EI 
u n t i l  6 niin 30 sec after '  SR 
525 10500 100.0 From 27 min 51 ?PC (40 K f t )  a f t e r  E I  
u n t i l  b min :O sec a f t e r  SR 
525 lob00 100 .r? From 27 min 51 sec (40 K f t )  a f t e r  E I  
u n t i l  b min 30 sec a f t e r  SR 
a~~~ heaters not tabtll.ated herein a r e  not I I S P ~  Ln analyses of' dcsccnt.. 
b ~ o s t  OFT. 

TABCZ B-1V.- STS-1 HEATER USAGE 1 
Duty c y c l e  ( p e r c e n t )  1st on time 
(PTC or ZLV) (PTC) -Heater After 
ID no. l 3  1.5 - 10.0 hrs 10.3 - 53.0 hrs T + 1.5 h r s  
2TCS h e a t e r s  t h a t  a r e  n o t  t a b u l a t e d  h e r e i n  are n o t  u s e a  i n  STS-1 
a n a l y s e s  . 
b ~ i s a b l e d  for  d e s c e n t  d u r i n g  d e o r b l t  p r e p  act, i v i t i e s  . 
B-IV .  1 
TABLE B-1V.- STS-1 HEATER USAGE 
Heater 
Duty c y c l e  ( p e r c e n t )  1st on time 
(PTC o r  ZLV) (PTC) A f t e r  
I D  no.a 1.5 - 10.0 h r s  10.0 - 53.0 h r s  T + 1.5 h r s  
aTCS h e a t e r s  t h a t  a r e  no t  t a b u l a t e d  h e r e i n  a r e  no t  used i n  STS-1 
a n a l y s e s .  
b ~ i s a b l e d  for descen t  d u r i n g  d e o r b i t  prep a c t i v i t i e s .  
B-IV .2 
77FM2 
TABLE B-1V.- STS-1 HEATER USAGE 
Duty c y c l e  ( p e r c e n t )  1st on time 
(PTC o r  ZLV) (PTC) A f t e r  
I D  no.a 1.5 - 10.0 h r s  10.0 - 53.0 h r s  T + 1.5 h r s  
aTCS h e a t e r s  t h a t  a r e  no t  t a b u l a t e d  h e r e i n  a r e  no t  used i n  STS-1 
a n a l y s e s .  
b ~ i s a b l e d  f o r  descen t  dur ing  d e o r b i t  prep a c t i v i t i e s .  
B-IV .3 
TABLE B-1V.- STS-1 HEATER USAGE 
Heater 
- Duty c y c l e L p e r c e n t )  - 1st on time 
(PTC o r  ZLV) (PTC) After  . -  . 
I D  no.a 1.5 - 10.0 h r s  10.0 - 53.0 h r s  T + 1.5 h r s  
2 2 5 3  1 100 4.65 4.98 On 
- 
aTCS h e a t e r s  t h a t  a r e  not t abula ted  he re in  a r e  not  used i n  STS-1 
. % ana lyses  . 





TABLE B-1V.- STS-1 HEATGR USAGE 
Heater  
Duty c y c l e  ( p e r c e n t )  1st on t ime 
(PTC or ZLV) (PTC) A f t e r  
I D  no.a 1.5 - 10.0 h r s  10.0 - 53.0 h r s  T + 1.5 h r s  
aTCS h e a t e r s  t h a t  a r e  not  t a b u l a t e d  h e r e i n  are n o t  used i n  STS-1 
a n a l y s e s .  
b ~ i s a b l e d  f o r  descen t  dur ing  d e o r b i t  p r e p  a c t i v i t i e s .  
B-IV. 5 
.*,., ~ < . . '  ...--.-i.-.-- - .I 
8 %  --'A. *\..-.- .v .,,.,.. **,- 
8 a:.. 1 
77FM2 
TABLE 8-IV.- STS-1 HEATER USAGE 
Heate r  
Duty c y c l e  ( p e r c e n t )  1st on time 
( P T C ) ~  - (PTC o r  ZLV) After 
I D  no.a 1.5 - 10.0 h r s  10.0 - 53.0 h r s  T + 1.5 h r s  
aTCS h e a t e r s  t h a t  a r e  not  t a b u l a t e d  h e r e i n  a r e  no t  used i n  STS-1 
a n a l y s e s .  
b ~ i s a b l e c i  f o r  descen t  dur ing  d e o r b l t  p rep  a c t i v i t i e s .  
B-IV. 6 
Tr/FM2 I 
TABLE B-1V.- STS-1 HEATER 08;2Gd - Cnneluded 
I 
~ u t y  c y c l e  ( p e r c e n t )  .- 1st on t i a ?  
- -  (PTC o r  ZL'U) (PTC) A f t e r  Heater 
1 .5  - 10.0 h r s  10.0 - 53.0 h r s  T + 1 .5  h r s  I D  no.a 
c--- - - 
aTCS h e a t e r s  t h a t  are n o t  t a b u l a t e d  h e r e i n  a r e  n o t  used i n  STS-1 
a n a l y s e s  . 
b ~ i s a b l e d  f o r  d e s c e n t  d u r i n g  d e o r b i t  p r e p  a c t i v i t i e s .  
B-TV -7  
B-V HEATERS 1 
'TABLE 8-V.- 555-2 HEATER USACE 
Heater 
Duty cycle  (percent)  
(-ZLV) (PTC) 
1s t  on time 
After 
ID no.a - 1.5 - 93.1 hrs - 93.1 - 100; 2 hrs T + 1.5 hrs- 
021310100 25.00 25.00 On 
aTCS heaters  not tabulated herein are not used i n  STS-2 analyses.  
*Disabled for  descent during deorbit  prep a c t i v i t i e s .  
E-V. 1 
I 
I TABLE B-V. - STS-2 HEATER USAGE 
H e a t e r  
I D  no." 
h t y  c y c l e  ( p e r c e n t )  
(-ZLV) (PTC) 
1.5 - 93.1 h r s  92.1 - 10C. 2 h r s  
-
1st on time 
-
After 
T + 1.5 h r s  - 
21531 100 31.95 39.93" 1.5 
21531200 13. 49 16. Or!* On 
21531300 13.49 16.081 On 
21700100 24.50 20. 72 On 
21700300 21.78 20.72 On 
21710100 10.58 45. 11 On 
a T ~ S  h e a t e r s  not, t a b u l a t e d  h e r e i n  a r e  n o t  used i n  S S - 2  a : , s l y s e s .  
*Disabled  f o r  d e s c e n t  d u r i n g  d e o r b i t  p r e p  a c t i v i t i e s .  
77FM2 
TABLE P-V.- STS-2 HEATER USAGE 
h t y  cycle (percent)  1st on time 
tleatcr (-2 LV) (PTCI -_1 * After 
ID no." 1.5 - 95.1 hrs P3.1 - 100.2 hrs T + 1.5 hrs 
"TCS heaters not  t a b u l a t e d  herein a re  no t  ilsed i n  STS-2 analyses. 
*Disabled ror descent d u r i n g  dcorhit  prep a c t i v i t i e s .  
77FM2 
'CAQLE D-V. - STS-2 IIEATER USACE 
Heater 
Duty, c y c l e  ( p e r c e n t )  1st on time 
( -2  LV 1 (PTC) A f t e r  






T + 1.5 hrs  
4. 5 




















"TCS heaters  not t;abulntcd herc\i,r: atT@ not  uscd i n  STS-2 nnnlyscs.  
+fl?lsabled for  descent; d u r i n g  clc~rbit ;  prop aclt:ivit;ics. 
n-v. 11 
77FM2 
TAELE B-V.- STS-2 HEATER USAGE 
Heater 
. 4,
Duty cycle ( p e r c e o t )  1 s t  on time 
( - Z L V )  (PTC 1 After  
-ID no . a 1.5 - 9?.1 h r s  93.1 - 100.2 h r s  T  + 1.5 h r s  
aTCS h e a t e r s  no t  t abula ted  here in  a r c  no t  used i n  STS-2 a n a l y s e s .  
*Disabled for  descent  du r ing  d e o r b i t  prep a c t i v i t i e s .  
F-V. 5 
TARLE R-V. - STS-2 HEATER USAGE I 
Duty c y c l e  ( p e r c e n t )  1 s t  on time 
H e a t e r  (-ZLV) (PTC) A f t e r  
I D  1.5 - 93. 1 hrs 93.1 - 100.2 hrs 
-- T + 1.5 h r s  
aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  a r e  not used i n  STS-2 a n a l y s e s .  





TABLE 8-V. - STS-2 HEATER USAGE 
Heater 
- Duty c y c l e  ( p e r c e n t )  ( -ZLV)  (PTC) 
1.5 - 93.1 hrs  93.1 - 100.2 h r s  
-
1 s t  on time 
After 
T + 1.5 h r s  
40920100 40.36 G3. 19 On 
40930 100 39.11 61.24 On 
40940100 39. 11 61. 26 On 
aTCS h e a t e r s  not tabula ted  here in  a r e  not used i n  STS-2 ana lyses .  




. -- -- . . - -  - - - 
77FM2 
TABLE P-V.- STS-2 HEATER USAGE 
Duty c y c l e  ( p e r c e n t )  
(-2 LV (PTC) 
1.5 - 93. 1 2  93.1 - 100.2 h r s  
40. 36 61. 13 
0. o* 






1 s t  on time 
A f t e r  
aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  a r e  n o t  used i n  STS-2 a n a l y s e s .  
*Disab led  f o r  d e s c e n t  d u r i n g  d e o r h i t  p rep  a c t i v i t i e s .  
R-V . 8  
77FM2 
TAELE B-V.- STS-2 HEATER USAGE - Concluded 
D u t y  c y c l e  ( p e r c e n t )  1 s t  on t i m e  
H e a t e r  ( -ZLV)  (PTC) A f t e r  











aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  a r e  n o t  used i n  STS-2 a n a l y s e s .  
*Disab led  f o r  d e s c e n t  d u r i n g  d e o r b i t  p r e p  a c t i v i t i e s .  
B-V. 9 
B - V I  HEATERS 1 
77 FMZ 
TABLE B-V1.- STS-3 HEATER USAGE 
Heater 
I D  no.a 
Duty cycle (percent)  
18 h r s  +ZLV, +XSI 
PTC o r  +ZLV 6 h r s  P'K (NOSE t o  SUN) 
1.5-10.0 h r s  10.0-34.0hrs 34.0-124.0hr-s 
a~~~ tleaters not tabulated herein a r e  not used L n  ZTS-3 analyses.  
* Disabled f o r  descent during deorbit  prep ac t l -Zi t ies .  
-ZSI 
(PLBAY t o  SUN) 
124.0-150.0 h r s  
P X  o r  +ZLV 






















1 st  on time 
After  























TABLE B-VT.- STS-3 HEATER USAGE 
Duty cyc le  (percent  1 s t  on time 
18 h r s  +ZLV, +XSI -ZSI 
Heater PTC o r  +ZLV 6 h r s  P X  (NOSE t o  SUN) (PLBAY t o  SUN) P'ZC o r  +ZLV After 
ID no.a 1.5.-10.0 h r s  10.0-34.0 h r s  34.0-124.0 h r s  124.0-150.0 h r s  150.0-162.0 h r s  T +  1.5 h r s  
a~~~ hea t e r s  not  k b u l a t e d  here in  a r e  no t  used i n  STS-3 ana lyses .  















































































































































































































TABLE B-V1.- STS-3 HEATER USAGE 
1 
Duty cyc le  (percen t  1 1 s t  on t ime * 
18 h r s  +ZLV, +XSI -ZSI 
Heater PTC o r  +ZLV 6 h r s  PTC (NOSE t o  SUN) (PLBAY t o  SUN) PTC o r  +ZLV A f t e r  
ID 1.5-10.0 h r s  10.0-34.0 h r s  34.0-124.0 h r s  124.0-150.0 h r s  150.0-162.0 h r s  T +  1.5 h r s  
I . .  , 22510900 69.77 57.70 4.23 0.0 5.81 7.5 
22511100 0.0 32.0 5.37 17.53 0.0 10.5 
2251 1200 19.77 43.00 12.40 0.0 6.58 4.5 
2251 1300 0.0 46.30 8.63 77.45 0.0 10.5 
2251 1400 0.0 31.30 5.58 17.35 0.0 10.5 
225 1 1500 0.0 45.40 8.42 24-32 0.0 10.5 
22520 100 2.33 13.50 15.50 14.37 0.0 4.5 
22520200 2-33 13.50 15.50 14.31 0 .O 4.5 I b  
, " - s 22520300 2.33 13.50 15.50 14.31 0.0 4.5 
22520400 3.49 13.50 15.50 14.31 0 .O 4.5 
22520500 4.65 1.92 70.85 12.52 3.87 2.5 
22520600 4.65 1.92 f 0.85 12.52 3.87 2.5 
22520700 4.65 1.92 10.85 12.52 3.87 2.5 
22520800 4.65 13.50 14.47 0.0 3.87 On 
22520900 4.65 13.50 14.47 0 .O 3.87 On 
a~~~ h e a t e r s  not  t abu la ted  h e r e i n  a r e  no t  used i n  STS-3 ana lyses .  
Disabled f o r  descent  during d e o r b i t  prep a c t i v i t i e s .  
i. 7 i A 
C I 
77F:C 
TABLE B-V1.- STS-3 HEATER USAGE 
Duty c y c l e  ( p e r c e n t )  1st on t ime  
18 h r s  +ZLV, +XSI -ZSI 
Heater  PTC o r  +ZLV 6 h r s  PTC (NOSE t o  SUN) (PLBAY t o  SUN) PlC o r  +ZLV After 
ID no.a 
-- 1.5-10.0 h r s  10.0-34.0 h r s  34.0-124.0 h r s  124.0-150.0 h r s  150.0-162.0 h r s  T +  1.5 h r s  
"TCS h e a t e r s  i ~ o t  t a b u l a t e d  h e r e i n  a r e  no t  used in STS-3 a n a l y s e s .  



















































TABLE B-VI.- S1S-3 HEATER USAGE 
Duty cycle (percent) 1st on t i m e  
1 e hrs +ZLV, +XSI -z SI 
H e a t e r  PTC or +ZLV 6 hrs PTC (NOSE t o  SUN)  (PLBAY to SUN)  PIC o r  +ZLV A f t e r  
ID no." 
-- 
1.5-10.0 hrs 10 -0-34.0 hrs 34 .O-124.0 hrs 124.0-150.0 hrs 150.0-162.0 hrs T + 1.5 hrs 
a- rB keakprs no5 WznLatrr.', i-~seir: a-s ~ " c t  gser! $1: C Z - :  aziiljrsa.9, 























TABLE 5 V I . -  S'IS-3 HEATER USAGE 
C ,ty cycle (percent 1 s t  on time 
18 h r s  +ZLV, +XSI -ZSI 
Heater PW o r  +ZLV 6 hrs  P X  (NOSE t o  SUN) (PLBAY t o  SUN) PlC o r  +ZLV After 
ID no.a 1.5-10.0 h r s  10.0-34.0 hrs  34.0-124.0 hrs  124.0-150.0 hrs  150.0-162.0 hrs  T +  1.5 hrs  
a ~ C S  heaters  not tabulated here in  Eire not used i n  STS-3 analyses.  
Disabled f o r  descent during deorbi t  prep a c t i v i t i e s .  
77FM2 
TABLE B-V1.- SIS-3 HEATER USAGE 
Duty cycle (percent) 1 s t  on time 
18 hrs +ZLV, +XSI -ZSI 
Heater PTC o r  +ZLV 6 hrs  PTC (NOSE t o  SUN) (PLBAY t o  SUN) PTC o r  +ZLV After 
I D  noes 1.5-10.0 hrs  10.0-34.0 hrs  34.0-124.0 h r s  124.0-150.0 hrs 150.0-162.0 hrs  T + 1.5 h r s  
h e a t e r s  n o t  t a b u l a t e d  h e r e i n  are n o t  used  i n  STS-3 a n a l y s e s  




TABLE B-VI1.- STS-4 HEATER USAGE 
D u t y  cycle (percent) 






-.-a--i X . - 

TABLE 3-VIII .- STS-5 HEATER USAGE 
DuQ cycle (percent) 





B - I X  HEATERS 




TABLE B-1X.- STS-6  HEATER USAGE 
Duty 2 ~ 1 %  (pi t rcent)  
----------------- ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ . ~ l ~ ~ _ _ ~ _ _ ~ ~ ~  
TBS 
B-IX. 1 
B-X HEATERS - 
1 s t  ON TIME I 
TABLE B-X.- HEATER FIRST ON-TIME (HOURS FROM INSERTION) 
Duty Cycle  ( u s a ~ e  f a c t o r )  - p e r c e n t  
Hea te r  F i r s t  on-time 
I D  ( h o u r s )  max 
02810100 10.5 50 .O 
aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  a r e  n o t  used i n  o p e r a t i o n a l  
a n a l y s e s  . 
b ~ f  i n s t a l l e d .  
TABLE B-X.- HEATER FIRST ON-TIIm (HOUHS FROM INSERTIL!~) 
Heater 
I D  n0.a 
F i r s t  on-time 
( hours )  





















aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  are n o t  used i n  o p e r a t i o n a l  
a n a l y s e s  . '- 
b ~ f  i n s t a l l e d .  
TABLE I3-X.- HEATER FIRST ON-TIME (HOURS FROM INSERTION) 1 
DuL*. Cycle ( u s a ~ e  factor) - percent 
Heater F i rs t  on-time 
1D no." - (\lours) rnax 
aTCS heaters not tabulated herein are not used i n  operational 
analyses . 
b ~ f  instal led.  
U-x. 3 
Heate r  













TABLE 8-X.- HEATER FIRST ON-TIME (HOURS FROM INSERTION) 
F i r s t  on-time 
( hours )  
Duty Cycle  ( u s a g e  f a c t o r )  - p e r c e n t  
max 
- 
I 22510100 I 6.5 1.9 225 10200 18 .O 1.9 I .  
i 225 10300 4.5 1 .9 j 2251 0400 17 .O 1 a 9  i I 
- 
- .  
E 
'TCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  a r e  n o t  used in o p e r ~ a t i o n a l  
a n a l y s e s .  < 
b ~ f  i n s t a l l e d .  I 
i3-X. 4 
, v IKIL*I -% -- - . -P - . , " "- m w m w p  -. 
.--- 4-- .A -A .- - - 
-,rrr;*&&--i--t A_- A, _ - L  *-I 3-A.2.k- >-a - - - 
f 
(r TABLE 8-X.- HEATER FIRST ON-TIME (HOURS FROM INSERTION) 
Duty Cycle ( u s a g e  f a c t o r )  - p e r c e n t  
Hea te r  F i r s t  on-time 
I D  n0.a (hours )  max 
225 10500 6.5 1 .9  
225 10600 17.0 1.9 
4 %- aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  are n o t  used i n  o p e r a t i o n a l  
a n a l y s e s .  
-% - b ~ f  i n s t a l l e d .  
U-;: .5 
t ,. I-*- -7 % -  - * 1 - 
TABLE B-X.- HEATER FIRST ON-TIME (HOURS FROM INSERTION) 
Duty Cycle (usage f a c t o r )  - percent  
Heater  F i r s t  on-time 
I D  ( hours)  max 
aTCS h e a t e r s  no t  t abu l a t ed  h e r e i n  are n o t  used i n  o p e r a t i o n a l  
ana ly se s .  
b ~ f  i n s t a l l e d .  
B-X. 6 
-=.--- -**<, . % d a" A 
a * 
TABLE B*-X.- HEATER FIRST ON-TlME (HOURS FROM INSERTION) 
Duty Cycle (usage factor)  - percent 
- 
Heater F i r s t  on- time 
I D  no." ( hou t-s ) max 
- 
aTCS heaters not tabulated herein a re  not used in  operational 
analyses . 






TABLE 9-X.- HEATER FIRST ON-TIME (HOURS FROM INSERTION) 
Duty  C y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
Heater F i r s t  on- time 
I D  no.a ( h o u r s )  max 
I 
1 
32570300 3.5 14.8 .I 
32570500 3.5 14.8 
32580 100 0.0 35 .O 
32580300 0.0 35 .O 
32580500 0.0 35 .O 
32590100 0.0 35 .O 
32590300 0.0 35 .O 
32590500 0.0 35 .O 
32600 100 0 .O 35 .O 
32610100 0.0 35 .O 
32620 100 0.0 35 .o I i 
1 
32630 100 0.0 35 .O 
32630300 0.0 35 .O 
40600000 2.5 100 
4060 1 100 8.5 9.8 
20 .o 
i 
4061 1100 N /A 1 
40620000 7.8 21.8 
4062 1 100 20 .O N /A 
40810100 7.0 9.8 
408 10300 0.0 9.8 
408 10500 0.0 28.9 
408 10700 0.0 5.4 i 
40820 100 12.5 9.8 
aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  are n o t  u sed  i n  o p e r a t i o n a l  
a n a l y s e s  . 
b ~ f  i n s t a l l e d .  
TABLE B-X.- HEATER F I R S T  ON-TIME (HOURS FROM INSERTION) 
Duty Cycle (usage f a c t o r )  - pertcent 
Heater F i r s t  on-time 
I D  n0.a ( hours)  max 
aTCS h e a t e r s  no t  t abu la t ed  h e r e i n  a r e  no t  used i n  o p e r a t i o n a l  I 
ana lyses .  1 
b ~ f  i n s t a l l e d  . 3 7 
I 
U-1;. 9 
TABLE B-X.- HEATER FIRST ON-TIME (HOURS FROM INSERTION) 
Duty C y c l e  ( u s a g e  f a c t o r )  - p e r c e n t  
H e a t e r  F i r s t  on- t ime 
I D  no.a - ( h o u r s )  max 
-7- 
aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  are n o t  u s e d  i n  o p e r a t i o n a l  
a n a l y s e s  . 
b ~ f  i n s t a l l e d .  
TABLE 8-X.- HEATER F I R S T  ON-Tim (HOURS FROM INSERTION) - Coneluded 
Duty Cycle ( u s a g e  f a c t o r )  -. p e r c e n t  
Heater F i r s t  on-time 
I D  n0.a ( hours)  max- 
-
51610900 10 .!j 50 .O 
5161 1000 10.5 50.0 
51612000 10 -5 50 .O 
51613000 10.5 50 .O 




aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  a r e  n o t  used i n  I 
d i  a n a l y s e s .  
b ~ f  i n s t a l l e d .  
8-X. 11 
-. I-.  
- 1 41- -* --r. - r- r-r - r r L -% ". * m - - '" * - >. 
- -6'. * 6 
A-. -. --&.--.#Aha --= .- - 
o p e r a t i o n a l  
ON-ORB MIN ENG E 
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty cycle 
Heater (usage factor) - percent 




I d  
I * 




1 08520 100 4.54 
aTCS heaters not tabulated herein are not used in r;l.inimum energy 
anal ses. 
tHeater disabled during deorbit prep act ivit ies .  
B-XI . I  
,-.-*-.-.-*-- --- * . ---*- 
& ~ & & A ~ X M - * &  --- ... . 
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty c y c l e  
Heater (usage  f a c t o r )  - percent 
I D  no.a E f f e c t i v i t y  BETA = 00 - 40 
aTCS heaters  not  tabulated here in  are  not  used i n  minimum energy 
ana lyses .  
b ~ e a t e r  disabled during deorbit  prep a c t i v i t i e s .  
B-XI .2 
A --.--A. 
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty c y c l e  
Heater (usage f a c t o r )  - percen t  
I D  n0.a E f f e c t i v i t y  BETA = 00 .- 40 
08700300 34 0 
aTCS h e a t e r s  no t  t a b u l a t e d  h e r e i n  a r e  n.03 used i n  minimum energy 
a n a l  s e s .  
h i e a t e r  d i s a b l e d  dur ing  d e o r b i t  p rep  a c t i v i t i e s .  
B-XI . 3  
I"' - 7 -- --- 
t 
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty cycle 
Heate~ (usage factor) - percent 




I aTCS heaters not tabulated herein are not used in minimum energy anal ses. hleater disabled during deorbit DreD activit ies .  
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty cycle 
Heater (usage factor) - percenb 
ID n0.a 
-- - Effectivity BETA = 00 - 40 
I 
, I 
087 10600 34 0 
I 





I 1 087 10700 34 0 
a .  
{ 
aTCS heaters not tabulated herein are not used in minimum energy 
anal ses. 1 





iQdhauL -d I .  . . 
+ kdd----.*~. r L - ~ - L - d - d a - ~ -  
Heater 
I D  n0.a 








(usage factor 1 -  percent 
BETA = 00 - 40 
0 
aTCS heaters not tabulated herein are not used in minimum energy 
analyses. 
b~eater  disabled during deorbit prep act ivit ies .  
B-XI .6 
Heater 





TABLE BoXI*- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty cycle 
(usage factor) - percent 









~3rlf.3 10200 0.30 







215101100~ (i 8.63 












21 51 I 3onb 0 
21530100~ 8.64 
21 530200b 14.4 
2 1530300~ 8.63 
21 530400b 8.63 
r 'I - 
' I  
\ aTCs heaters not tabulated herein are not used in minimum energy anal ses. 
 eater disabled during dearbit prep activities.  
B-XI .7 
Heater 
ID n0 .a  
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
- - 
(usage  fac tor )  - percent 
E f f e c t i v i t y  BETA = 00 - 40 
aTCS heaters  not  tabulated here in  a r e  not  used i n  minimum energy 
ana lyses .  
b ~ e a t e r  d i sab led  during deorbit  prep a c t i v i t i e s .  
B-XI .8 
. . .  L . . 




I TABLE B-XI-- ON-ORBIT HEATER USAGE - MINIWM ENERGY 
t 1
< - 






1 225 10700 
1 1.10 
% 225 10800 
1.10 
225 10900 1.10 
2251 1100 1.10 
f 225 1 1200 
I 1.10 
i 225 1 1300 
I 
1.10 
225 1 1400 
I 1.10 
I 225 1 1  500 1.10 
I 




k I 50.0 
k- 
50.0 
I 22520400 50.0 
22520500 50.0 
22520600 50.0 
22520700 50 .O 
i 22520800 50.0 
I 
22520900 50.0 
2252 1 100 50.0 j ': 
2252 1200 I 50 .O 
2252 1300 50.0 
22530 100 50.0 
-- 
aTCS h e a t e r s  not  t a b u l a t e d  h e r e i n  a r e  n o t  used i n  minimum energy 
a n a l  ses. 
g ~ e a t e r  d i s a b l e d  dur ing  d e o r b i t  prep a c t i v i t i e s .  
B-XI .9 




- (usage factor) - percent 










aTCS heaters not tabulated herein are not used in minimum energy 
analyses . 
b~eater disabled during deorbit prep activities.  
B-XI. 10 z 





TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
i 1 ,. 1 I
Duty cycle 4 
Heater J (usage factor) - percent 
I ID no.a Effectivity BETA = 00 - 40 1 
305 30 100 
t 8.80 i 
. . 
Q 
"TCS heaters not tabulated herein are not used in minimum energy 
anal ses. 
&eater disabled during deorbit prep act ivit ies .  
B-XI .I1 
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty c y c l e  
Heater  (usage f a c t o r )  - percen t  
I D  n0.a E f f e c t i v i t y  BETA = 00 - 40 
4060 1 1 O o b  1.53 
4061 1 loob 9.11 
40620000b 2.97 
i 
40621 loob 1.45 
I 
40810100 1.06 
408 10300 1.06 
408 10500 1 0.69 408 10700 3.74 
I 40820 100 1.04 
40820300 1.04 
a~~~ h e a t e r s  n o t  t a b u l a t e d  h e r e i n  are no t  used i n  minimum energy 
a n a l  ses. f 
{Heater d i s a b l e d  dur ing  d e o r b i t  prep a c t i v i t i e s .  I 
B-XI. 12 
v- .- --- - ,'..* - *-+ ".- . ~. . 
I 
*-A, ,&L.,.&,P +. --*-, ~ A & & , , ~ f , C X g & 4 . u - . i P ~ ~  *. X 1 - . * - .  
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty cycle 
Heater (usage factor) - percent 
ID no.a Effectivity BETA = 00 - 40 
aTCS heaters not tabulated herein are not used in minimum energy 
anal ses. 
gHeater disabled during deorbit prep act ivit ies .  
TABLE B-XI.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY 
Duty c y c l e  
Heater . (usage factor - percen t  
I D  n0.a Eff~k t i v i t y  BETA = 00 - 40 
aTCS h e a t e r s  n o t  t a b u l a t e d  h e r e i n  a r e  n o t  used i n  minimum energy 
ana lyses .  
b ~ e a t e r  d i s a b l e d  dur ing  d e o r b i t  prep a c t i v i t i e s .  
I B-XI. 14 
TABLE 00x1.- ON-ORBIT HEATER USAGE - MINIMUM ENERGY - Concluded 
Heater 
ID no.a Effectivity 
Duty cycle 
* (usage factor) - percent 
BETA = 06 - 40 
0 
aTCS heaters not tabulated herein are not used i n  minimum energy 
anal ses. 
beater disabled during deorbit prep activities.  
B-XI .  15 





TABLE B-X1I.S-  ON-ORBIT HEATER USAGE - NOMINAL ENERGY i 
I 
Y 
Duty c y c l e  
Heater (usage f a c t o r )  - percen t  
ID no.a E f f e c t i v i t y  BETA = 06 - 40 
I I 
I 
02810100 25 .OO 1 I
i 
028 10200 25.00 
l 1  
k 02810300 25 .OO 1 
028 10400 25.00 
I 
028 10500 25 .OO 
02820 100 25.00 
I 




02820400 25 .OO 
02860300 19 .0 
01IEjOOOOO 50 .0 
08250 100 33 24 .O 1 
37 24 .O 
I 
082505 10 32 24.0 
36 24 .O 
082509 10 31 . 24 .O 
35 24 .O 
08510100 31 24.0 
35 24 .O 
085101 10 32 24.0 
=TCS h e a t e r s  no t  t a b u l a t e d ,  h e r e i n ,  a r e  no t  used i n  nominal energy 
ana lyses  . 
b~ea te r  d i s a b l e d  dur ing  d e o r b i t  p rep  a c t i v i t i e s .  
Heater 
- 
I D  n0 .a  Eff ec t i v i t x  
08520 100 
Duty c y c l e  
(usage  f a c t o r )  - perccint 

















aTCS h e a t e r s  n o t  t a b u l a t e d ,  h e r e i n ,  are n o t  used 
a n a l y s e s .  
b ~ e a t e r  d i s a b l e d  d u r i n g  d e o r b i t  p r e p  a c t i v i t i e s .  
nominal  energy  
near;er \Usage factor) - percent 
I D  n o a a  Effectivity BETA = 00 - 40 
aTCS h e a t e r s  n o t  t a b u l a t e d ,  h e r e i n ,  are n o t  u sed  i n  nomina l  ene rgy  
a n a l y s e s .  
b ~ e a t e r  d i s a b l e d  d u r i n g  d e o r b i t  p rep  a c t i v i t i e s ,  
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
Duty c y c l e  
Heater (usage f a c t o r )  - percent 
ID no.a E f f e c t i v i t y  BETA = 00 - 40 
I aTCS heaters  not tabulated,  here in ,  are not used i n  nominal energy 
analy se? .. 
b~ac?,cl.  disabled during deorbit  prep a c t i v i t i e s .  
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
k 
Ft ~ u t y  cycle 
Y I,= Heater ' (usage factor) - percent 
I D  no.= Effectivity BETA = 00 - 40 
I 
37 25 .O 
aTCS heaters not tabulated, herein, are not used in nominal energy e 
1 
analyses . j 
b~eater  disabled during deorbit prep activities.  1 I 
- - 
Heater (usage factor)  - percent 
I D  Ef f ec t iv i ty  BETA = 00 - 40 
P 37 25.0 
I 
! 34 25 .O 
I 35 25.0 
36 25 .O 
aTCS heaters not tabulated, herein, are not used i n  nominal energy 
ana ly  ses  . 
b ~ e a t e r  disabled during deorbit prep a c t i v i t i e s .  
B-XI1  .6 
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
Duty cyc le  
Heater 
' (usage f a c t o r )  - percent 
I D  no.a E f f e c t i v i t y  BETA = 00 - 40 





i 205 10200 1.03 
I j 
! :  
I 2051 0300 1.04 




I 21510300b 17.91 
F 
in 
1 .  
\ 21510400b 17.91 , 
- I 
21 510500b 
1 17.91 ' I i ] 
21510600b 69.17 ; 1 
21510700~ 14.78 
2 15 10800b 14.78 
a 2 :  
21510900b 14.78 I -  
2151 1 10ob 14.78 / L ,  
L" 1 
' %  
2151 1200b 25 .O 
21511300~ 25.0 
1 -  I ( 21530100b 17.93 
! 21 530200b 29.88 
I 21 530300b 17.91 
a~~~ hea t e r s  not t abula ted ,  here in ,  are not  used i n  nominal energy 
analyses.  
b ~ e a t e r  disabled during deorb i t  prep a c t i v i t i e s .  
B-XI1  .7 
. % I. 
, , , , . > A .  . , & -  - * . , - - * -  
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
Duty cycle 
Heater (usage factor) - percent 
ID no.a Effectivity BETA = 00 - 40 
aTCS heaters not tabulated, herein, are not used in nominal energy 
analyses. I. * 
b ~ e a t e r  disabled during deorbit prep act iv i t i es .  
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY f 
"; Duty cyc le  
\i 
'i Heater (usage factor)  - percent 
li ID no.a Effect iv i ty  BETA = 00 - 40 
I 
aTCS heaters not tabulated, herein, are not used i n  nominal energy "I 
3 : analyses. 
b ~ e a t . ; . ~  disabled during deorbit prep a c t i v i t i e s  . " 4 
7 8 
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
Heater Duty cyc le  
- (usage f a c t o r )  - percent 
I D  n0.a E f f ec t i v i t y  BETA = 00 - 40 
22530200 50.0 
22530300 50.0 




22530800 50 .O 
22530900 50 .O 
22531 100 50.0 
22531200 50.0 
22531300 50 .O 
22540100 43.26 
22540200 43.26 
22550 100 50.0 
22550200 50 .O 
2,550300 50.0 
22550400 




i .  22570100~ 10.68 
! .  22570300b 10.68 
22570500b 10.68 
a'l'CS hea t e r s  no t  t abula ted ,  here in ,  a r e  not  used i n  nominal energy 
analyses .  
b ~ e a t e r  disabled during deorb i t  prep a c t i v i t i e s .  
B-XI1 .1O 
-- a'. -I*-.. ---* i - -  - -  
. . 
* -- -I.-. - ---- ---- - . -- 
k .  
.I - * - J  - - - - a -. a*-*. -- - - 
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
Duty cycle 
Heater - (usage factor ) - percent 
ID no.a Effectivity BETA = 00 - 40 
I aTCS heaters not tabulated, herein, are not used i n  nominal energy I analyses . 
b ~ e a t e r  disabled during deorbit prep a c t i v i t i e s .  
I ' - -- -- .. 
3 
77FM2 
TABLE B-XII .0  ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
Duty cycle 
Heater (usage factor) - percent 
I D  n0.a Effectivity - BETA = 00 - 40 
32570300 14.02 
aTCS heaters not tabulated, herein, are not used in nominal energy 
analyses . 
- b ~ e a t e r  disabled during deorbit prep act iv i t i es .  
TABLE B-X1I.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
6 
Duty cycle 
Heater (usage factor) - percent 
ID  no.a Effectivity BETA = 00 - 40 
40820500 16.46 
5 1520700 








I ,-, -. 50560 100b 16.57 
t is 
'I, +- 513700 100~ ,  17 -03 
1 
I 50700300~ 16.54 
i- 
b 
4 e b aTiS heaters not tabulated, herein, are not used in nominal energy 
arlaly ses . 
'(I P b~eater  disabled during deorbit prep act ivit ies .  
B-XI1 .13 
--mu--- A --*.'IY J* . - B I V - . U P  --- - ". . . . . . 1 T r - P -  
TABLE B-XI1.- ON-ORBIT HEATER USAGE - NOMINAL ENERGY 
Duty c y c l e  
Heater 
. (usage fac tor )  - percent 
I D  no.: Eff  ec t i v i s p  BETA = 00 - 40 
50710100b 26.70 
a~~~ heaters  n o t  tabulated,  herein,  are  not used i n  nominal energy 
analyses .  , I 
b ~ e a t e r  disabled durbing deorbit  prep a c t i v i t i e s  . I ,  
B-XI1 . I 4  
t :  
4 
-- - - . -- . -- - - - . 
. &-,-.r A " , . - -,&.---%& a-..-e L&"*--&----- *--* -.A- - + -.-., . -- 
TABLE B - X I 1 . -  ON-ORBIT HEATER USAGE - NOMINAL ENERGY - Concluded 
Duty c y c l e  
Heater (usage f a c t o r )  - percen t  
I D  no.= E f f e c t i v i t y  BETA = 00 - 40 
aTCS h e a t e r s  no t  t a b u l a t e d ,  h e r e i n ,  are n o t  used i n  nominai energy 
ana lyses .  
b ~ e a t e r  d i s a b l e d  dur ing  d e o r b i t  p rep  a c t i v i t i e s .  

TABLE B-XII1.- ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Duty cycle 
Heater (usage factor) - percent 
ID n0.a Effectivity BETA = 00 - 90 
aTCS heaters not t~bulated herein are not used i n  maximum energy 
analyses. a 
b~eater disabled during deorbit prep activities.  
TABLE B-XII1.- ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Duty cycle 
Heater .(usage factor) - percent 
ID n0.a Effectivity BETA = 00 - 90 
35 '50.00 t 
36 50 .OO 
aTCS h e a t e r s  no t  t a b u l a t e d  h e r e i n  are no t  used i n  maximum energy 
ana lyses .  
b ~ e a t e r  d i s a b l e d  dur ing  d e o r b i t  p rep  a c t i v i t i e s .  
B-XI 11.2 
-.- - --- 
-~-zzrzZL...*-" LC - A L-*-AW&!--&*~- .-. A* " 1 r % .  *- 
TABLE B-XII1.- ON-ORBIT HEATER USAGE - MAXIMUM WERGY 
Heater 
ID no.a Effect iv i ty  
Duty cyc le  
(usage factor) - percent 






















aTCS heaters not tabulated herein are not used i n  maximum energy 
analyses . 
- b ~ e a t e r  disabled luring deorbit: prep a c t i v i t i e s .  
TABLE B - X I I 1 . -  ON-ORBIT HEATER USAGE - M I M U M  ENERGY f i" 
i 
- k y  
Duty c y c l e  
Heater - (usage f a c t o r )  - percen t  3 
I D  noes E f f e c t i v i t y  BETA = 00 - 90 I ? 
3 
0870 1300 34 50 .OO J b
"TCS h e a t e r s  no t  t a b u l a t e d  he re in  a r e  no t  used i n  maximum energy 
ana lyses .  




-..- * ,-"**P 
- - - * A -  *" A 
TABLE B-X1IE.- ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Duty cycle 
Heater . (usage factor) - percent 
ID no.a Effectivity BETA = 00 - 90 
aTCS heaters not tabulated herein are not used i n  maximum energy 
analyses. 
bHeater disabled during deorbit prep act ivit ies .  
Duty c y c l e  
t Heater (usage  fac to rd )  - p e r c e n t  
I D  no.a E f f e c t i v i t y  BETA = 00 - 90 
36 50.00 
aTCS h e a t e r s  no t  t a b u l a t e d  h e r e i n  a r e  no t  used i n  maximum energy 
a n a l y s e s .  
b ~ e a t e r  d i s a b l e d  dur ing d e o r b i t  prep a c t i v i t i e s .  
B-XIII. 6 
i 
TABLE B - X I I 1 . -  ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Duty cycle 
Heater (usage f a c t o r )  - p e r c e n t  
I I D  no.a E f f  ec t i v i t x  BETA = 00 - 90 
1 37 50.00 
!i 0871 1100 34 50.00 
b 
a 
r 35 50 .OO 
aTCS h e a t e r s  not  t abu la ted  he re in  are not  used i n  maximum energy 
a n a l y s e s  . 
b ~ e a t e r  d i s a b l e d  dur ing d e o r b i t  prep a c t i v i t i e s .  
Duty cyc le  
Heater (usage factor)  - percent 
I D  no.a 
-
Effec t iv i ty  - BETA = 00 - 90 
1. t; 
I aTCS heaters not tabulated herein are not used i n  maximum energy 2 
analyses .  
b ~ e a t e r  disabled during deorbit prep a c t i v i t i e s  . 
x * 
B-XI11 .8 
-.A>. - . - 
TABLE B-XII1.-  ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Duty c y c l e  
Heater  . (usage f a c t o r )  - percen t  
I D  n0.a E f f e c t i v a  BETA = 00 - 90 
aTCS h e a t e r s  not  t abu la ted  h e r e i n  a r e  no t  used i n  maximum eylergy 
a n a l y s e s .  
b ~ e a t e r  d i s a b l e d  dur ing d e o r b i t  p rep  a c t i v i t i e s .  
TABLE B-XII1.- ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Hea tbr 
I D  no.a 
225 10900 
2251 1100 
225 1 1200 
225 1 1300 
225 1 1400 








E f f e c t i v i t y  
Duty c y c l e  
(ugage f a c t o r )  - percent 














aTCS heaters  not tabulated herein are not used i n  maximum energy 
a n a l y s e s .  
b ~ e a t e r  d i sab led  during deorbit  prep ac t iv i t i es .  
TABLE B - X I I 1 . -  ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Duty c y c l e  
Heater  . (usage f a c t o r  - percen t  
I D  n0.a E f f e c t i v i t y  BETA = 00 - 90 
aTCS h e a t e r s  not t a b u l a t e d  h e r e i n  are not  used i n  maximum energy 
a n a l y s e s  . 
b ~ e a t e r  d i s a b l e d  dur ing d e o r b i t  prep a c t i v i t i e s .  
I----- - L --- --~ -- - -/- .+. -  - ----- --" - IF- -..c-r-UI---,i- 
TABLE B-XIXI.- ON-ORBIT HEATER USAGE - MAXIi.RIM ENERGY 
Duty c y c l e  
Heater  -(usage f a c t o r )  - percen t  
I D  no.a E f f e c t i v i t y  BETA = 00 - 90 
aTCS h e a t e r s  no t  t a b u l a t e d  h e r e i n  a r e  not used i n  mzxirnum energy 
a n a l y s e s .  
b ~ e a t e r  d i s a b l e d  dur ing d e o r b i t  p r ep  a c t i v i t i e s .  
DuCy c y c l e  
Heater  (usage X"ls,ctor) - p e r c e n t  
I D  no.= E f f e c t i v i t y  BETA = 00 - 90 
aTCS h e a t e r s  not  t a b u l a t e d  he re in  a r e  not  used i n  maximum energy 
ana lyses .  
b ~ e a t e r  d i s a b l e d  d u r i n ~  d e o r b i t  prep a c t i v i t i e s .  
G s *.. -". 
- * -  , " - l _ _ l _ l -  , _"_. ^ _ e1 - I - -  .-,*.,- ,--- -..To 1 
I 
1 
TABLE B-XII1.- ON-ORBIT HEATER USAGE - MAXIMUM ENERGY 
Duty cyc l e  
!lea ter , (usage f a c t o r )  - percent  
ID no.a E f f e o t i u i t z  BETA t 00 - 90 
- 
aTCS h e a t e r s  not t abu la ted  here in  a r e  not  used fn maximum 
ana lyses .  
b ~ e a t e r  d i sab led  d: ing doorbit prep a c t i v i t i e s .  
energy 
TABLE B-XII1.-  ON-ORBIT HEATER USAGE - HAXIMIM ENERGY 
Duty cycle 
Heater !usage f a c t o ~ )  - percent 
ID no.a Effectivity BETA r 00 - 90 
aTCS heaters not tabulated herein are not used i n  maximum energy 
analyses. 
b~eatet' disabled during deorbit p r e p  activit ies  . 
TABLE B-XII1.- ON-ORBIT HEATER USAGE - MAXIMUM ENERGY - Concluded 
Heater 
I D  no.a 
Duty cycle 
. (usage factor) - percent 
Effectivity BETA = 00 - 90 
aTCS heaters not tabulated herein are not used in maximum energy 
analyses . 
b ~ e a t e r  disabled during deorbit prep act iv i t i es .  

77FM2 
TABLE B-X1V.- STS-1 CRY0 HEATER AND CONTROLLER DUTY CYCLES 
Heater 




02 TANKl H'm A1 
Q TANK! HTR A2 
02 TANK2 HIR A1 
CQ TANK2 HTR A2 
02 TANKl HTR B1 
Duty cy:-; 
percent 
Start  ci A h t r  enable t c  s t a r t  A + 1:Ol:OO 
Start  A + 1 :01:00 to  s t a r t  A + 03:21:00 
Start  of B ht r  enable to  s t a r t  B + 04:31:00 
Star t  B + 04:31:00 to  s t a r t  B + 09:31:06 
Star t  B + 09:31;00 t o  s t a r t  B + 19:37:00 
Star t  B + 19:37:00 t o  s t a r t  B + 26:25:00 
S ta r t  B + 26:25:00 t o  s t a r t  B + 33:43:00 
Star t  B + 33:43:00 t o  s t a r t  B + 42:25:00 
S ta r t  B + 42:ir:OO to  E.O.M. 
Same as  31170100 
Same as  31170100 
Same as 31 170 100 
Star t  of B htr  enable t o  s t a r t  B + 04:31:00 
Star t  B + 04:31:00 t o  s t a r t  B + 09:31:00 
S ta r t  B + 09:31:00 to  s t a r t  B + 19:37:00 
Star t  B + 19:37:00 t o  s t a r t  B + 26:25:00 
Star t  B + 26:25:00 to  s t a r t  B + 33:43:00 
S ta r t  B + 33:43:00 t o  s t a r t  B + 42:25:00 
S ta r t  B + 42:25:00 t o  E.O.M. 
Same as 31180100 









Same as  31180100 
Same as  31180100 
Star t  of A ht r  enable to  s t a r t  A + 01:01:00 
Star t  A + 01 :01:00 t o  s t a r t  A + 03:21:00 
Star t  of B h t r  enable t o  s t a r t  B + 04:31:00 
Star t  B + 04:31:00 t o  s t a r t  B + 09:31:00 
S ta r t  B + G9:31:00 t o  s t a r t  B + 19:37:00 
Star t  B + 19:37:00 t o  s t a r t  B + 26:25:00 
S ta r t  B + 26:25:00 t o  s t a r t  B + 33:43:00 
Star t  B + 33:43:00 to  s t a r t  B + 42:25:00 
S ta r t  B + 42:25:00 t o  E.O.M. 
a ~ r y o  heaters and controllers not tabulated herein are not util ized i n  the analysis of STS-1. 
b ~ e a t e r  A enable time: MECO + 5 min. Heater B enable time: MECO + 03:26:00. 
TABLE B-X1V.- Concluded 
I 
Heater Duty c y c l e  
IU no.a Descr ip t ion  percen t  
-- 
31190200 H2 TANK i HTR B 20 .O 
14 .O 





31 190300 H2 TANK2 HTIi A 
31 190400 H2 TANK2 HTR B 
06180300 H202 CRYO ASY1A-H2CY 
06180400 H202 CRYO ASYIB-H2CY 
06180500 H202 CRYO ASYlA-02CY 
06180600 H202 CRYO ASYIB-02CY 
06181300 H202 CRYO ASY2A-H2CY 
Stork o f  B h t r  caauie t o  start. B + 04:31:00 
StarC B + 04:31:00 t o  s t a r t  B + 09:31:00 
S t a r t  B + 09:31:00 t o  S t a r t  B + 19:37:00 
S t a r t  B + 19:37:00 t o  s t a r t  ti + 26:25:00 
S t a r t  B + 26:25:00 t o  start B + 33:43:00 
S t a r t  B + 33:43:00 t o  s t a r t  B + 42:25:00 
S t a r t  B + 42:25:00 t o  E.O.M. 
Same as 31190100 
Same as 31 190200 
Same a s  31190100 
Same a s  31190200 
Same as 31171)lOO 
Same a s  31180100 
Same as 31190100 
06181400 H202 CRY0 ASY2B-H2CY &me a s  31 190200 
06181500 H202 CRY0 ASY2A-02CY Same a s  31170100 
06181600 H202 CRY0 ASY2B-O2CY Same a s  31180100 
a ~ r y o  h e a t e r s  and c o n t r o l l e r s  not  t abu la ted  here in  a r e  not  u t i l i z e d  i n  t h e  a n a l y s i s  of STS-1. 
b ~ e a t e r  A enable time: M E 0  + 5 min. Heater  B enable time: MECO + 03:26:00. 

TABLE B-XV.- STS-2 CRY0 HEATER AND CONTROLLER DUTY CYCLES 
Heater Duty cycle 
I D  no.a Description percent lIemarksb 
- 
3:1706OO 02 TANQ H'IR A2 
31180100 02 TANK1 HZR B1 
Start  of A ht r  enable to  s t a r t  A + 01 :01:00 
Start  of A 01:01:00 to s t a r t  A + 03:21:00 
Start of B h t r  enable to  s t a r t  B + 33:00:00 
Start  B + 33:00:00 to s t a r t  B + 66:00:00 
Start  B + 66:00:00 to s t a r t  B + 106:OO:OO 
Start  B + 106:OO:OO to s t a r t  B + 119:00:00 
Start  B + 119:00:00 t o  E.O.M. 
Same as  31170100 
Same 2s 31170100 
Same as 31170100 
Start  of A h t r  enable to s t a r t  k + 01:01:00 
Start  A + 01 :01:00 to s t a r t  A + 03:21:00 
Start  of B ht r  enable to  s t a r t  B + 16:30:00 
Start  of B + 16:30:00 to  s t a r t  B + 33:00:00 
Start  B + 33:00:00 to s t a r t  B + 52:45:0Cl 
Star t  B + 52:45:00 to  s t a r t  B + 59:15:00 
Start  B + 53:15:00 t o  E.O.M. 
Same as  31170500 
Start  of B h t r  enable to  s t a r t  B + 33:00:00 
Start  B + 33:00:00 t o  s t a r t  B + 66:00:00 
Start  B + 66:00:00 t o  E.O.M. 
Same as  31180100 
Same a s  31180100 
Same as 31180100 
Start of B h t r  to s t a r t  B + 16:30:00 
Start  B + 16:30:00 to  s t a r t  B + 33:00:00 
Start  B + 33:00:0(1 t o  E.O.M. 
Same as  31 180500 
aCryo heaters and controllers not tabulated herein are not util ized in the analysis of STS-2. 
bfieater A enable time: ME03 + 5 min. Heater B enable time: MECO + 03:26:00. 
TABLE B-XV. - Continued 
Heater Duty cycle 
I D  noes Description percent Remarks b 
Start  of k L t r  enable to s t a r t  A + 01:01:00 
Star t  A + 01:01:01 to  s t a r t  A + O3:2l:OO 
Star t  of E h t r  enable to  s t a r t  B + 31:30:00 
Star t  B + 31:30:00 to s t a r t  B + 63:00:00 
Star t  B + 63:00:00 to  s t a r t  B + 100:OO:OO 
Star t  B + 100:00:00 to  s t a r t  B + 113:00:00 
Star t  B + 113:00:00 t o  E.O.M. 
Start  of B h t r  enable to s t a r t  B + 31:30:00 
Star t  B + 31:30:00 to  s t a r t  B + 63:00:00 
Star t  B + 63:00:00 t o  E.O.M. 
Same as  31190100 
Same as 31 190200 
Star t  of A h t r  enable t o  s t a r t  A + 01:01:00 
S ta r t  A + 01 :01:00 t o  s t a r t  A + 03:21:00 
Star t  of i3 ht r  enable t o  s t a r t  B + 15:45:00 
Star t  B + 15:45:00 to  s t a r t  B + 31:30:00 
Star t  B + 31:30:00 t o  s t a r t  B + 50:15:00 
Star t  B + 50:15:00 to  s t a r t  B + tj6:30:00 
S ta r t  B + 56:30:00 t o  E.O.M. 
53 -00 Star t  of B h t r  enable ts s t a r t  B + 15:45:00 
32.1 Star t  B + 15:45:00 t o  start B + 31:30:00 
0 S ta r t  B + 31:30:00 to  E.O.H. 
06180300 H202 CRYO ASYlA-H2CY 
06 180400 1202 CRYO ASYlB-H2CY 
06180500 H202 CRYO ASYlA-02CY 
06 180600 H202 CRYO ASY 1B-02CY 
06 181 300 H202 CRYO aSY2A-WCY 
06181400 H202 CRYO ASY2B-H2CY 
06 18 1500 H202 CRYO ASY2A-02CY 
Same a s  31190100 
Same as  31190200 
Same a s  31170100 
Same as  31180100 
Svae a s  31190:OO 
Same as  31190200 
Same as  31170100 
'Cry0 heaters and controllers not tabulated herein are not util ized in the analysis of STS-2. 
b ~ e a t e r  A enable time: MEm + 5 min. Heater B enable time: MECO + 03:26:00. 
TABLE B-XV.- Concludec 
Heater 
ID no.a 
Duty c y c l e  
Descr ip t ion  percent  Remarks h 
H202 CRY0 ASY::B-02CY Same as 31180109 
H202 CRYO ASY3A-H2CY 
HZ02 CRYO ASY3B-H2CY 
H202 CRYO ASY3A-02CY 
H202 CRY0 ASY3B-02CY 
Same a s  31 190500 
Same a s  31 190600 
Same a s  31170500 
Same a s  31180500 
aCryo h e a t e r s  and c o n t r o l l e r s  not  t abu la ted  h e r e i n  a r e  not  u t i l i z e d  i n  the  a n a l y s i s  of  STS-2. 
b ~ a a t e r  A enable time: MECO + 5 rnin. Heater B enable time: MECO + 03:26:00. 

TABLE B-XV1.- OPS CRY0 HEATER AND CONTROLLER WTY CYCLES 
Heater Duty cycle 
I D  no. Description percent 
31170100 02TANKlBWAl 100 Start of A htr enable to s t a r t  A + 01:01:00 
64 -0 Start A + 01 :01:00 to s t a r t  A + 03:21:00 
26.9 Start of E htr enable to s t a r t  B + 33:00:00 
13.0 Start B + 33:00:00 to s t a r t  B + 66:00:00 
15.8 Start  B + 66:00:00 to s t a r t  B + 106:OO:OO 
31 .O Start B + 106:OO:OO to  s t a r t  B + 119:00:00 
0 Start 9 + 119:00:00 t o  E.O.M. 
CQ TANKl HTFI A2 
02 TANK;! H'm A1 
02 TANK2 HTR A2 
02 TANK3 H2R A1 
02 TANK3 H'IR A2 
02 TANKli H1R A1 
02 TANK4 HTR A2 
02 TANK1 HTR El 
31180200 CQ TANKl HTR B2 
311803C3 02 TANK2 H'm BS 
31 180400 (2 TANK2 HTR B2 
31 18050C 02 TANK3 HTR B1 
31180600 02 TANK3 HTR B2 
08650300 02 TANK4 H1R B1 
08650400 02 TANK4 HTR B2 
Same as 31 17010n 
Same as 31170100 
Same as 31170100 
Same as 31 170 100 
Same as 31170100 
Same as 31170100 
26.9 Start of B htr enable to s t a r t  B + 33:00:00 
13.2 Start B + 33:00:00 to s t a r t  B 4 66:00:00 
0 Start B + 66:00:00 t o  E.O.K. 
Same as 31180100 
Same a s  31180100 
Same as 31183100 
Same IS 31180100 
Same as 31180100 
Same as 31180100 
Same as 31180100 





















































































OF POOR QU~LLI ' - 
TABLE B-XVI .- Co~ciuded 
Heater 
I D  no. Description 
H202 CF'O ASP3B-H2CY 
E 0 2  CRY0 . 'P3A-02CY 
H202 CRYO ASY3B-02CY 
IP02 CRYO ASY4A-H2CY 
H202 CRYO ASY4B-H2CY 
IP02 CRYO ASY4A-02CY 





Same a s  31190200 
Same a s  31170100 
Same a s  31180100 
Same as  31190100 
Same as 31190200 
Same a s  31170100 
Same a s  31180100 
a ~ e a t e r  A enable time: MECO + 5 min. Heater B enable time: MECO + 03:26:00 
